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	Management summary
The Dutch cabinet’s policy plan calls the sustainability of the Netherlands’ energy
supply one of the most important challenges of the next few years. This policy
statement is also included in the government’s policy programmes entitled Clean
and Efficient: New Energy for Climate Policy, and The Netherlands: a country for
innovation (NOI). The Clean and Efficient project aims to achieve a break in the
trend of how society uses and produces energy, and stipulates the policy objectives
for 2020. The main goal is a 30% overall reduction of CO2 compared to 1990 levels.
This amounts to a reduction in CO2 emissions of 96 million tons, compared to a
‘business as usual’ policy. In order to achieve this objective, energy conservation
and the use of sustainable sources take centre stage. The NOI project focuses on
making better use of current knowledge and innovative entrepreneurship to resolve
social challenges.
Innovation therefore needs to be given a huge boost. An estimated 20-40 million
tons of CO2 reduction can be achieved via innovation. This needs to occur
throughout all sectors of our energy system: in homes, cars, power plants,
horticultural greenhouses and industrial complexes.
Innovation is also important for our long-term future: making our energy supplies
more sustainable will take many decades, comparable to the transition from coal to
gas, or the introduction of wind energy. Encouraging innovation must also be
continued after 2020. This harmonises with the approach taken by the European
Union (EU), as defined in the Strategic Energy Technology Plan. Of course,
innovation not only contributes to the policy statement for the Clean and Efficient
programme, but also offers the business community opportunities to sell
sustainable products on the open market. This market is growing fast and has
enormous potential. The challenges before us are also the challenges facing the
entire world. Innovation therefore forms our ‘ticket to the future’ in two ways: as a
solution and an opportunity.
This Energy Innovation Agenda indicates the various themes that the cabinet will
focus on over the next few years. The cabinet therefore considers it sensible to
primarily focus on the acceleration phase of the innovation chain. The Regional
Organisation for Energy Transition (ROET) and its various associated platforms
therefore form an important source of inspiration. These have indicated that it is
sensible to focus on a wide range of options, which are clustered into so-called
‘transition paths’. Decisions should not be made too hastily, simply because
innovation covers a long timeframe, the market is currently very dynamic, and the
developments on the international markets are not easy to follow.



The ROET is an independent body created by the minister of VROM and EZ, which advises on
policies for arriving at a sustainable energy management and energy saving.
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There is no single ‘silver bullet’ for achieving the cabinet’s ambitious targets.
Innovation policy means keeping our eyes open for new technical and other
developments that occur along the route. However, this also means that there
should be sufficient space to emphasise the encouragement of those innovations
that offer the best prospects for substantial CO2 reductions. These include wind
farms, CCS (carbon capture and storage), 2nd-generation biofuels, green gas etc. The
approach taken by the Energy Innovation Agenda offers this flexibility.
Successful innovation depends not just on the availability of new technology.
Removing bottlenecks and introducing new ideas are just as important. These may
include social factors, lack of acceptance by consumers of new laws and regulations
that are not sufficiently customised for innovation. These things influence the
innovation system, and can help determine the future of innovation processes. Only
by looking at these factors as a collective approach can we increase the chance of
new developments succeeding. An example of this is the innovation seen in public
transport buses: the implementation of new techniques and fuels in this sector can
only take place if the concession system has been modified accordingly.
The cabinet has decided to integrate pillars 2 and 3 into the Innovation Agenda to
form a complete approach. The innovation activities will therefore focus on the
following themes:
–

Green Raw Materials

–

New Gas

–

Sustainable Electricity Supply

–

Transport (Sustainability Mobility)

–

Chain Efficiency

–

Built Environment

–

The Greenhouse As Energy Source

Specific targets have been formulated for these themes in 2020, which are in line
with the Clean and Efficient work plan, and which continues to study how these
targets fit into the long-term prospects for a sustainably energy system in 2050.
Targets for 2020 include, for example: climate-neutral new houses and offices,
setting up roadmaps to halve the energy consumption by industry, including via
process intensification, demonstration projects for CCS in the energy sector, energysupplying horticultural greenhouses etc. In addition, specific actions have been
formulated for this cabinet period in order to bring these objectives closer to
implementation. This Innovation Agenda therefore forms an important step in the
formulation and implementation of the energy innovation policy for the period
2008-2020, and in bringing the targets for 2020 within our grasp.
As a result of these targets innovation programmes will be set up for each theme
before the end of 2008, which will collectively form the implementation programme.
This includes an analysis of the entire innovation system. The preliminary outcome
of this analysis clearly shows that each theme has several, very different,
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bottlenecks. One of the challenges, therefore, is to formulate the measures taken to
focus specifically on these issues. This requires an adjustment. The steps towards
achieving this have already been taken – in the direction of the EU.
Programme definition will also incorporate the experience gained from the
demonstration projects that have been initiated over a wide spectrum over the past
few years. The first field experience gained indicates that innovation does not need
to be encouraged in a generic fashion, but that this encouragement should focus
more on those innovations that are the most feasible. Ensuring more focus also
improves the effectiveness of the resources used.
The cabinet has made an amount of 438 million euro available (pillars 2 and 3) for
implementation of the Innovation Agenda. Around half of this amount, i.e. 210
million euro, will be equally divided over the aforementioned themes (30 million
each). The rest of the 438 million euro will be allocated more flexibly, depending on
the bottlenecks that need to be resolved and the dynamic aspects of the market.
Special attention will need to be paid to a number of cross-cutting subjects, such as
heat, CCS and biorefining.
This Innovation Agenda forms part of the Climate Sector Agreements that are
already prepared, together with the business community and local authorities. The
latter will play an important role in implementing and supporting both local and
regional innovation opportunities. This particularly applies to the Built
Environment and Transport (Sustainable Mobility), but also concerns other
innovations in other themes.
As previously mentioned, the Innovation Agenda primarily focuses on the
acceleration phase of the innovation chain. The funding of part of the innovative
activities, the R&D phase, is primarily covered via the appropriate instruments,
such as the contribution by ECN (Netherlands energy research centre) and the longterm projects of EOS (energy research strategy). Around 380 million euro has been
made available by these sources for this part of the innovation chain over the period
2008-2012.
In addition, and where necessary, selective resources from the Innovation Agenda
will also be used for long-term knowledge development. An important criterion here
is that this should be demand-oriented, i.e. that it meets the needs of the market.
The harmonisation between the government-boosted R&D and this Agenda has
received special attention from the cabinet. This especially concerns the knowledge
consortium in which WUR (Wageningen University), TUs (technical universities),
ECN, plus other knowledge institutes, participate (in addition to the R&D activities
in the private sector), and to use these to best advantage to achieve the social
objectives formulated by the government.
The cabinet considers that utilising these resources in this way will initiate a
development process covering a wide range of activities, whereby around 3 billion

energy innovation agenda 

euro can be generated for innovative investments in specific projects during this
cabinet term. The cabinet realises that this is just the start of a much wider
transition, which will require investments of many billions, and that these
investments must be uncoupled from the private sector. Sections thereof can be
encouraged via instruments such as as SDE (collaborative agreements on renewable
energy), and fiscal measures (including EIA, the energy investment allowance), as
well as via EU funding. The main drive must come from the market itself. However,
this will only occur when there is a clear and consistent government policy. The
government must encourage the market further so that it can attract private
investment capital in a sustainable energy system. With respect to this point, an
active role is foreseen for the ROET.
This Energy Innovation Agenda covers the period 2008-2012. This means that the
Agenda primarily focuses on setting up the necessary developments within the
various innovation themes that can be achieved during this period, or where steps
can be taken in this direction. Naturally these steps will be taken against a
background of a longer term development (2020 through to 2050). A number of
innovations are currently important but the consequences thereof cannot be
predicted. For example, a long-term development that includes possible large-scale
application of CCS and biorefining would require huge investments that fall outside
the scope of this Innovation Agenda. However, many smaller scale demonstration
projects do fall within the scope of this Agenda, and these can contribute to
generating and applying knowledge that fits into the current development phase of
these technologies.
The longer term problems and the financial aspects will therefore be studied during
this cabinet term. Decisions will be taken partially in relation to the end-use of the
revenues that may be generated from auctioning emission rights (carbon credits)
after 2012. This may make use of progressive insight obtained over the next few
years in the further development of these technologies and all other factors that are
important for the further development thereof. The cabinet therefore shares the
opinion of the ROET, the Energy Advisory Committee and the EOS-Demo/UKR
advisory committee that these large-scale innovations should be conducted, where
possible, in an international context (the business community and the government).
The cabinet encourages this wherever possible, which leads to more efficient use of
knowledge and resources, as well as diversifying the risk.



Advice from these committees is included in Appendix 6 of this report.
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Energy Innovation Agenda (fact sheet)
The Innovation Agenda initiates a large number of activities in order to achieve the
targets set for 2020. This fact sheet provides a summary of these activities.

Green Raw Materials
What do we expect to achieve in 2020?
–

20% renewable energy (including biomass) in 2020

–

5.75% biofuels in road transport in 2010, further increasing to at least 10% in
2020

–

Around 500 MW extra power/heat capacity by using biomass

–

2nd-generation technology being used on a fairly large scale.

What can be achieved during this cabinet term?
1. Biorefining: two roadmaps will be drawn up – a technological roadmap for
biorefining and a roadmap for a bio-based economy.
2. The government will initiate a programme to finance experiments to connect
chemicals, agriculture and logistics.
3. A general programme will be set up concerning sustainable biomass imports, so
that trials and demonstration projects can also be supported in non-ODA (official
development assistance) countries.
4. Sustainability criteria will be developed at EU level for liquid biomass to be used
for energy purposes. These will later also be definitive for the Netherlands.
5. Studies will be made into areas such as aquatic biomass (algae) and plant
refinement.
6. The government is formulating a detailed vision and specification for domestic
biomass from forests and nature areas for electricity and heat, which includes
the entire wood chain.
7. A project will be set up to encourage the further development of sustainable
electricity and heat generation via co-fermentation of manure, plus fermentation
and gasification of biomass residues from the agricultural industry.

New Gas
What do we want to achieve in 2020?
–

8-12% of the natural gas is replaced by green gas

–

Two large-scale demonstration projects have been started for CO2 storage

–

10% of the heating and cooling needs in residential and commercial buildings
can be provided by sustainable and innovative energy techniques such as HRe
boilers, solar boilers, heat pumps, heat/cold storage, geothermal heat and biocogeneraton.



Report entitled ‘Vol gas vooruit!’ published by the Green Gas Working Group, New Gas Platform,
Amsterdam, October 2007.
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What can be achieved during this cabinet term?
1. A demonstration project for SNG (synthetic natural gas).
2. A learning curve will be set for the period 2008-2010 to make sustainable and
innovative options for decentralised heat/energy supplies profitable. This is
supported by a subsidy scheme to encourage the purchase of 55,000 solar
boilers, 7,000 heat pumps, and 10,000 HRe boilers.
3. The government will set up an encouragement programme to boost the
development of green gas.
4. The government will also provide support for the certification process of green
gas, if necessary via legislation.
5. The regulations for access to the gas network will be further developed (where
possible within an EU framework), led by the Ministry of Economic Affairs.
6. Large-scale demonstration projects will be prepared for the capture and storage
of CO2.

Sustainable Electricity Supply
What do we want to achieve in 2020?
–

An increased percentage of renewable energy, i.e. 20% of the total energy
consumption in 2020

–

The cabinet has therefore announced its ambition to achieve 6000 MW of
offshore wind energy by 2020, and to expand the percentage of onshore wind
energy by 2000 MW during this cabinet term

–

A strong position for the Dutch PV (photovoltaic) industry on the international
market

–

In 2020, a half million existing homes will be supplied with sustainable power,
such as solar-PV, solar boilers and heat pumps.

What can be achieved during this cabinet period?
1. The government will set up flexible urban planning conditions so that sufficient
numbers of onshore wind farms can be built quickly. Flexibility for innovative
concepts will also be created when submitting tenders for offshore wind farms.
2. The government will ensure that a timely network connection is implemented
with the North Sea.
3. The government is attempting to create short-term clarity over the question as
to which sustainability criteria apply to biomass, and will ensure that an
appropriate certification system is put into operation.
4. The government will encourage network providers to anticipate new innovative
developments (individual generation via PV, HRe boilers etc., electricity
consumption via ‘plug-in’ hybrids etc.). The government also encourages the
creation of new standards for the aforementioned developments.
5. The government is studying the possibilities for experimenting with ‘smart
grids’.



Funding for this is derived from Borssele funds, not from the Innovation Agenda budget.
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6. The government will continue to encourage the current level of long-term
knowledge development with respect to solar cell technologies, to strengthen the
position of Dutch solar cell manufacturers.
7. The government is studying how investors in sustainable energy can be given
more certainty, including via financial measures.

Transport (Sustainable Mobility)
What do we want to achieve in 2020?
–

At EU level, working towards stricter norms for CO2 emissions from road
vehicles, to 120-130 gr/km in 2012, reducing further to 80 gr/km in 2020.

–

Energy-efficient new cars, with an average fuel consumption of 1 in 18 in 2012,
reducing to 1 in 30 in 2020.

–

Public transport buses should be at least 20% more efficient by 2020.

–

5.75% biofuels in road transport in 2010, increasing further to at least 10% in
2020 (the latter providing that 2nd-generation biofuels are sustainable, costeffective and available).

–

A national network is set up of natural-gas/biogas filling stations, as well as
filling stations for alternative biofuels.

–

A ‘smart grid’ electricity network for ‘plug-in’ hybrid and fully electric vehicles

–

A market for ‘lorries of the future’ (hybrids and ultra-efficient models).

What can be achieved during this cabinet term?
1. The government will initiate a programme that focuses on creating a basic
infrastructure for the supply of natural gas and green fuels (liquid and gaseous)
for road vehicles.
2. The Netherlands hopes that making better use of sustainable (2 nd-generation)
biofuels will produce increased CO2 reductions. The first phase of the Innovative
Biofuel scheme will be finalised in 2008, which may be continued into future
years. A programme of trial projects will be set up in collaboration with market
parties and governments, to conduct experiments using new, sustainable engine
technologies and use of biofuels in buses and lorries, to experiment with fuel
additives to conserve fuel and/or to reduce fine emission particles.
3. The government plans to make its official fleet of cars more sustainable, and acts
as a ‘launching customer’ in the use of innovative and sustainable vehicles and
fuels. The government encourages the use of sustainable vehicles and fuels in
towns, and therefore encourages the use of urban distribution.
4. This cabinet term will include the implementation of a second tender for the
Innovative Bus programme.
5. A ‘Lorry of the Future’ programme will be set up to demonstrate the existence of
very clean and efficient lorries.
6. A programme will be set up that is in line with the ‘Joint Technology Initiative
Fuel Cell and Hydrogen’ (EU) programme, thus allowing large-scale experiments
and R&D to be implemented together with EU partners.



See Clean and Efficient programme.
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7. The government is facilitating ‘auto-intelligence’ by encouraging the
development of standards for Intelligent Transport Systems.
8. The government is looking at the consequences and opportunities posed by the
increasing use of ‘plug-in’ hybrids and other electrical vehicles for the national
electricity grid, and is implementing a large-scale practical test at suburb level.
9. The government is ensuring a consistent and continual fiscal encouragement
policy and transparent information supply to consumers, to encourage them to
purchase sustainable vehicles.
10. A pilot project for Transport (Sustainable Mobility) will be developed near
Schiphol Airport.

Chain Efficiency
What do we want to achieve in 2020?
–

50% more efficient energy consumption by industry in 2030;

–

The use of fossil raw materials in the chemical industry reduced by 50% in 2030.

What can be achieved during this cabinet term?
1. The government wants to change the long-term agreement for energy efficiency.
The most important changes concern the extension of the contract period to
2020, allowing more energy-intensive industry to join, and intensifying the
objectives, which include a 10% savings target for the chain.
2. Strategic plans (roadmaps) will be developed for at least 10 sectors or corporate
alliances, with a stimulating working hypothesis of 50% energy-efficiency
improvement.
3. A plan will be set up to further develop the concept known as ‘2nd-generation
precision farming’.
4. A proposal has been submitted for a Process Intensification programme,
whereby stakeholders with scientific institutes work together towards process
intensification.
5. The government is formulating a plan of attack with respect to heat.
This includes saving heat, using renewable sources and heat exchange.

Built Environment
What do we want to achieve in 2020?
–

3 million homes/commercial buildings needing 30% less energy

–

All new buildings (both residential and commercial) being climate-neutral from
2020 onwards.

What can be achieved during this cabinet term?
1. A start is being made to develop 10 experimental areas, where the energy
performance will be set at 50% more than the current legal energy performance
level.
2. The government will publish (in 2008) a new tender for the development of
climate-neutral areas.
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3. The government will remove the obstacles concerning the regulations for
thermal heating/cooling storage.
4. The government will prove that innovation is achieved faster via generic
regulations.
5. The government will develop a programme to encourage integral cooperation
throughout the entire construction industry (from property developer, to
designers/advisers, construction installation specialists, through to end-users;
where trend-setters form coalitions) and where medium-scale projects can be
implemented.
6. The government will encourage co-development of integral concepts by industry
and knowledge institutes.
7. The government will facilitate the formation of a trend-setters’ coalition, to
highlight high-level integral concepts of energy innovation in the built
environment, and ensure that parties are committed to these long-term
ambitions.
8. If necessary, the government will regularly issue a specific tender to encourage
energy-efficient new construction, similar to the ongoing UKR (unique
opportunities scheme) tender.

The Greenhouse As Energy Source
What do we want to achieve in 2020?
–

The horticultural sector aims to reduce CO2 emissions by at least 30% in 2020,
compared to 1990 levels.

–

New, yet to be built, greenhouses are adopting a climate-neutral cultivation
approach, and the use of fossil energy is drastically reduced.

–

The horticultural sector will supply sustainable heat and power.

–

The practical introduction of LED (light emitting diode) lighting is planned for
2011, and the introduction of fuel cells and power-producing greenhouses is
planned for 2020.

What can be achieved during this cabinet term?
1. The government will continue its innovation programme ‘The Greenhouse As
Energy Source’ (known as KAE) and will also continue to encourage the market
implementation of semi-closed/closed greenhouses (Ministry of Agriculture,
Nature and Food Quality, plus horticultural organisations).
2. The government will develop a directional vision of sustainable electricity and
the role played by biofuels in the horticultural sector, which also includes the
connection to other themes and KAE paths.
3. Research will be conducted into demonstration projects for flue-gas cleaning,
CO2 capture and storage, plus decentralised concepts for combustion,
gasification and fermentation.
4. Knowledge will be gained for innovative system concepts with far-reaching
energy savings (‘the 60% savings concepts’), where elements from the various
transition paths will be combined.
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5. The government will implement a proactive, facilitating and consistent policy for
aspects such as issuing permits for thermal heat/cold storage, thermal heat,
biofuels etc., and will encourage the application of energy webs in (new)
greenhouse areas.
6. The government will study how to provide more certainty to people investing in
sustainable energy, including via financial measures. It will also try to find ways
to resolve the problem of the uninsurable drilling risk when drilling for thermal
heat. Current ideas encompass guarantee facilities.

How will this be funded?
A total of 438 million euro will be made available for innovative energy projects
under the NOI and Clean and Efficient programmes over the period 2008-2012.



Thoughts include an improved system for issuing permits for heat/cold storage, action points from
interdepartmental analysis entitled ‘Thermal energy’, an improved permit system for thermal heat,
an action plan for issuing horticultural permits, and the ‘Greenhouse As Energy Source’ programme.

14 energy innovation agenda

Introduction and contents
This report is entitled Energy Innovation Agenda. It combines the government’s
innovation policy with the both the Clean and Efficient and the NOI programmes,
thus forming a framework for a single Energy Innovation Agenda. The central core
of the agenda is formed by a thematic approach that is based on the work of the
Energy Transition Platforms. A new theory behind system innovations has also
been applied. The systematic detailing of the themes offers the basis for the
implementation programme (to be written later in 2008), which will contain details
of how this programme-based approach will be put into operation. This programme
will be kept up to date based on the experienced gained and new developments that
are achieved.
A combination of the Energy Report 2008, the Industry Note 2008, and the letter
concerning the cabinet-wide approach to sustainable development
The Energy Report 2008 and the Industry Note 2008 were also published at about
the same time as the Energy Innovation Agenda. However, the implementation of the
Energy Innovation Agenda does not change the fact that, in the period up to 2020,
over 80% of our energy consumption will be derived from non-sustainable energy
sources. In addition, the Energy Innovation Agenda does not cover the reliability of
our entire energy supplies, although its implementation does contribute to
strengthening the reliability of those energy supplies. The Lower House of
Parliament also expects an overview to be made every three years showing the
energy situation in the Netherlands, in the form of an energy report. The 2008
Energy Report includes details of the international energy situation and the
commitment of the Netherlands. The Energy Report primarily emphasises the policy
aspects that aim to achieve an undisturbed future energy supply. This takes account
of typical strengths and weaknesses that are characteristic of our national energy
management system. The report also provides a glimpse of the situation in 2050.
Achieving real energy transition requires an active industrial policy, and this has
been detailed in the Industry Note 2008.
On 16 May the cabinet submitted a letter to the Lower House of Parliament
concerning the ‘cabinet-wide approach towards sustainable development’. This
includes six themes that are socially important and offer opportunities to
strengthen the relationship between development cooperation, innovation and
environmental policy, and thus contribute to the future prospects of the
Netherlands. Of these six themes, four concern increasing sustainability from an
energy perspective. This Innovation Agenda therefore also supports this cabinet
approach, but from an energy-innovation perspective.
Although the aspects ‘clean, efficient and reliable’ can be found in both the
Innovation Agenda and the Energy Report, attempts have been made to reduce the
overlap wherever possible. Both reports therefore refer to each other when
necessary. Since there is no nuclear energy option in the Clean and Efficient
programme, extra attention is paid to this point in the Energy Report 2008,
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including the encouragement of innovative nuclear-based developments. This
Innovation Agenda pays some attention to this latter point, where the innovation
aspects of this technology are discussed.
Contents
The Energy Innovation Agenda is built up as follows. Chapter 1 describes the
cabinet’s ambitions, including the scope of the Agenda and the main stakeholders in
achieving these goals. Energy trends are also presented, along with the resulting
challenges. This introductory chapter also contains a SWOT analysis of the
Netherlands’ energy sector, together with more detail of the various innovation
aspects in the energy sector. This sets out the relationship with the Clean and
Efficient programme.
Chapter 2 presents the Innovation Agenda itself, plus the background, objectives,
analysis and the contents of the Agenda. This includes seven themes, which
correspond to the seven energy transition platforms.
Chapter 3 provides an insight into the way in which the Innovation Agenda is
translated into a programme-based approach and the instruments/measures that
are used.
Chapter 4 provides additional information on the financial resources and
organisational measures that are required to implement the Innovation Agenda.
Finally, this report indicates how the monitoring will be achieved.
Appendices
Appendix 1 provides additional information on the system analysis method behind
the development of the Innovation Agenda.
Appendix 2 presents the portfolio of innovation programmes for the next four years,
2008-2012.
Appendix 3 provides a complete overview of the policy interventions possible for
each theme.
Appendix 4 describes the obstacles for each theme, as resulting from the system
innovation analysis.
Appendix 5 presents aggregated data from the existing incentive schemes (UKR and
EOS-DEMO).
Finally, Appendix 6 covers the collective advice of the ROET, the Energy Advisory
Committee, and the EOS-DEMO/UKR advisory committee.
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1	Working towards a sustainable
energy management system
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1	Working towards a sustainable
energy management system
1.1

Cabinet ambitions
The cabinet’s Policy Plan calls the improvement of the sustainability of our energy
supplies ‘one of the most important challenges of the next few years’. This is
detailed, among others, in the Clean and Efficient and NOI programmes. The
former aims to break the trend in the way society uses and produces energy, while
the latter focuses on better utilisation of knowledge and innovative entrepreneurs
to resolve social problems. As the work plan states: ‘knowledge, innovation and
entrepreneurship are keys to increased welfare, and to the solution of many social
questions that worry citizens’.
Originally, it was intended that individual Innovation Agendas would be formulated
to cover the questions arising from both programmes, and to combine these into
specific innovation programmes. However, considering the significant cohesion
between both programmes, it has been decided to formulate a single Innovation
Agenda on increasing the sustainability of the energy supplies.

1.2

Energy trends and challenges
The Netherlands uses around 3200 PJ in primary energy per year. Half of this
energy is in the form of natural gas, which is still mostly extracted from ‘Dutch’
stocks. Around 2025 these stocks are expected to fall sharply. The other half of the
energy demand is imported. However, the Netherlands imports more than it actually
needs: 85% of the oil imports are destined for the West European market. Gas and
electricity supplies are also becoming more integrated in Europe. The Netherlands
has announced its ambition to become the ‘gas hub’ of Europe: the top location
where natural gas is supplied, processed and distributed.
According to current trend studies, the energy consumption by the Netherlands,
and the resulting CO2 emissions, will continue to increase:
–

trend in energy consumption: to between 3500 and 3800 PJ in 2020

–

trend in CO2 emissions: to between 185 and 205 Mton in 2020.

It is clear that the cabinet’s ambitions will need to achieve a break in these trends.
Fighting climate change will also require these trends to be broken all over the
world. Structural sustainability improvements in energy supplies require more
than just the phased improvements that can be achieved via the existing policy.
Sustainability requires drastic changes (‘system innovation’) over many decades.
This system innovation, or transition, requires changes in many aspects



Clean and Efficient programme, Ministry of VROM, September 2007.



NOI work plan, Ministry of Economic Affairs, November 2007.



Reference estimates for energy and emissions 2005-2020, revised version May 2005, ECN, MNP.
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(technology, economy, institutions) and by many stakeholders (companies, civil
society organisations, governments). Since 200110 the government has supported
such transitions in order to resolve stubborn sustainability problems, including
energy problems.
The core of this transitional approach is to:
–

combine short-term actions with a long-term perspective

–

collectively (government, market, society) develop targets, ambitions and
resources.

The government aims to initiate a social movement towards sustainability via its
transition approach. This approach has been successful over the past few years in
formulating elements such as:
–

Transition platforms, such as public-private collaborations

–

Collective strategic agendas, developed in a ‘bottom-up’ manner by everyone
concerned (‘stakeholders’)

–

Transition paths to achieve these collective ambitions, with a description of the
steps to be taken (how?) by the parties involved (who?) over the next few years
(when?)

–

Transition projects: specific steps to achieve the transition paths

–

A trend-setter’s desk, offering practical assistance to innovative companies in
overcoming bureaucratic obstacles.

The government invites market and social parties to come forward with new ideas
and concepts, and to initiate practical experiments. These ‘trend-setters’ can expect
the government to create room for innovative experiments, bring relevant parties
together, discover breakthroughs for impasses in policy and implementation,
resolve delays and remove obstacles.
Private investments form the basis of the transition process. The government uses
its policy resources to provide optimum support and encouragement for this social
movement. The government will also support market initiatives via streamlined
policy programmes, customised financial support, and a stimulating fiscal climate.
This Innovation Agenda also intends to support the transition approach by giving
direction to the necessary change processes. See also Sections 1.4.2 (market parties)
and 1.4.3 (government).

10

Een wereld en een wil, Nationaal Milieubeleidsplan 4 (A world and a will, National Environmental
Policy Plan (NEPP)), July 2001.
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1.3

SWOT analysis of the Netherlands’ energy system
In order to increase the sustainability of the energy system, the Netherlands (i.e. its
business community and knowledge institutes) has several strong starting points,
but a number of SWOT analyses11 have also shown up a number of weaknesses, as
well as various opportunities and threats. A SWOT analysis is shown below.12
Strengths

Weaknesses

–

–

–

–
–

–

Geographic position with coastline, logistics
infrastructure (gas and electricity networks), (small) gas
fields, depleted gas fields. This leads to a strong position
for gas storage, flexibility services for natural gas, and CO2
storage.
Agricultural sector, chemical industry, logistics sector.
This leads to a strong position for import, processing and
upgrading of biomass.
Energy from waste.
Strong position for knowledge development in a number of
areas (green chemicals, HRe boilers, central and local
infrastructure).
Knowledge infrastructure (universities, colleges, ICT) leads
to a strong position for ‘intelligent’ energy systems.

–

–
–
–

–

–

–
–
–
–

Lack of sufficient directional government policy in a
number of important opportunity-rich sustainability
themes (heat policy, offshore wind farms, biofuels).
Lack of international orientation, particularly
harmonisation with EU programmes; too little attention to
knowledge developed elsewhere.
Knowledge development at knowledge institutes does not
really meet market demand by entrepreneurs.
Insufficient room to learn and experiment; obsession with
short-term success encourages risk-avoidance behaviour.
Too little inter-collaboration, both between knowledge
institutes and between knowledge institutes and
entrepreneurs. Innovation therefore remains closed in
niches.
Capital market has difficulty functioning: venture capital
and borrowed capital for energy initiatives is difficult to
obtain, particularly in the scaling-up phase.
Financial risks are often too large when introducing new
technology and products. The introduction of new
technology is also often obstructed by a difficult permitissuing process.
Entrepreneurial skills are weak, there is little marketing of
knowledge gained (‘innovation paradox’).
Lack of urgency (‘self-sufficiency’) due to plentiful
supplies of natural gas.
The Netherlands does not possess sufficient biomass to
achieve its objectives, and thus needs to import biomass.
Heat is not being used efficiently.

Opportunities

Threats

–

–

–

–

–
–
–

The awareness of climate change, and the need to take
preventive measures has increased considerably.
Increased realisation of our dependency on energy imports
from politically unstable regions and the recognition that
this is an urgent problem.
Local environmental bottlenecks (emissions of fine
substances, traffic congestion, shortage of space) offer an
incentive to find solutions.
High energy prices lead to more sustainable solutions that
become profitable more quickly.
The government can encourage innovation through its
procurement policy.
Encouragement to drive vehicles running on biofuels/
hydrogen van be improved by creating a suitable basic
infrastructure.

–
–

–
–
–

Probable shortage of technical researchers and engineers/
operators for innovative, expanding companies.
Insufficient government support in the acceleration phase
of energy innovations (‘valley of death’).
Insufficient insight into the functioning of innovation
systems linked to obstacles in innovation systems, and
shows too little cohesion.
Too little cohesion (interconnectivity) between innovation
at various subsections of the energy sector.
Innovations are often difficult to achieve due to the lack of
collaboration and direction.
Fragmentation when building new innovation systems
weakens their position compared to conventional (fossilbased) innovation systems.

This SWOT analysis contains important information that is used in Section 2.3
when formulating obstacles and the interventions to be undertaken within the
various energy transition themes.

11

Based on: Innovatie Systeem Analyse Transitiepaden Energietransitie (innovation system analysis
on transition paths for energy transition), Utrecht University, TNO, SenterNovem, July 2008;
‘Innovatie in maatschappelijke sectoren’ (innovation in social sectors), a working document
published by Projectbureau Innovatieplatform, April 2007; ‘Comparative advantages of investing
in the Netherlands in innovative energy projects’, K. Royston, December 2005; ‘How to seize the
opportunities in Dutch energy industry?’, Roland Berger, February 2008.

12

Strength-Weakness-Opportunity-Threat.
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1.4

The challenge for innovation

1.4.1 The importance of innovation
The cabinet has indicated in its Clean and Efficient programme that its
implementation will lead to a substantial reduction in greenhouse gas emissions.
The cabinet’s objective implies a reduction of 212 Mton in 2005, to 150 Mton in 2020.
Without this programme, emissions would increase to 246 Mton in 2020. The total
reduction amounts to 96 Mton CO2. A number of important sectors contribute to this
reduction (see Table 1).
in Mton/year

1990

2005

2010

2020

unchanged
policy

unchanged
policy

with Clean
and Efficient
according to
ECN/MNP

with Clean
and Efficient,
cabinet goals,

cabinet’s reduction
goal compared to
unchanged policy

Built environment

30

29

27

26

20-23

15-20

6-11

Industry/electricity

93

101

105

131

75

70-75

56-61

Traffic

30

39

40

47

30-34

30-34

13-17

Agriculture

9

7

9

7

5-6

5-6

1-2

Other greenhouse
gases

54

36

35

35

28-29

25-27

8-10

Total

215

212

215

246

158-167

150

96

CDM/JI

-15

Table 1	Effects of Clean and Efficient programme on greenhouse gas emissions
Source: assessments by ECN/MNP

Of the aforementioned 96 Mton reduction, 20-40 Mton must be achieved via
innovation. The contribution by innovation to long-term reduction targets (after
2020) is probably much higher.
This Innovation Agenda uses the following strategy to reduce CO2 emissions:
a. In the first place, CO2 emissions are reduced via energy conservation (e.g. via
process intensification) and by using renewable energy (e.g. wind energy, solar
energy and biomass).
b. Secondly, attempts are made to use CO2 in such a way that it contributes to the
sustainability of the energy supply, for example by using algae or CO2 in
greenhouse complexes.
c. Thirdly, CO2 is stored by capturing the CO2 from flue gases (CCS). Here the
priority lies in pre-combustion (gasification technology) and oxyfuel combustion,
because these flue gases contain high concentrations of CO2 that can be captured
fairly inexpensively.
Innovation forms an important part of the Clean and Efficient programme.
The cabinet wants to take, first and foremost, those measures that are cost-effective
in the short term (visible progress). These include activities based on (more or less)
ready-made technology, but where there are still market barriers to be overcome.
An example is the large-scale energy renovation of homes (‘More with less’
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programme). Calculations13 show that around 50% of the ambitions set can be
realised by using such measures. Agreements with the business community and
local governments in the Sector Agreements should result in these measures
actually being taken.
Realising the other 50% of these ambitions will take considerably more effort and
resources. Achieving a CO2 reduction of over 50 Mton requires measures that cost
several hundreds of euro per ton of CO2. Research, development and gaining
practical learning experience should help to ensure that the measures to be taken
can be implemented better, and thus less expensively. The Clean and Efficient
programme translates this into several (parallel) ‘waves’ of activities needed to

D\Xjli\j5

achieve the ambitions that have been defined (see Figure 2).
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Figure 2
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The strategy behind the work programme

The second wave (preparing for more progress) includes projects whereby the
technology is almost mature, but where there are still institutional or other hurdles
to be overcome. Examples include cars that run on biogas, electricity-producing
central-heating boilers, and far-reaching energy-efficiency projects in industry.
This wave primarily contains demonstration projects. The third wave (far-reaching
innovations) consists of research and development of new energy systems, and
activities to resolve technical problems. Examples include CO2 capture and storage,
and the use of biological raw materials in the chemical industry (biorefining).
However, this first wave is also important, where it concerns the transition from
‘early market’ to widespread application. Innovation measures such as becoming a
‘launching customer’ can be used, as well as fiscal advantages and publicity
campaigns.

13

ECN/MNP September 2007, Beoordeling Werkprogramma Schoon en Zuinig (Assessment of the
Clean and Efficient work programme).
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The first wave is partly supported by the Sector Agreements made between the
business community and local governments. These play an important role in
supporting the implementation and scaling-up of innovations. The second wave of
‘today’ is the first wave of ‘tomorrow’, which will partly be implemented via future
Sector Agreements.
This Innovation Agenda is designed to support these developments, particularly
during the second and third waves. In compliance with the Clean and Efficient
programme, the Innovation Agenda primarily concerns the demonstration and
acceleration phases of the innovation chain.14 Therefore, from 2010 onwards, a new
wave of innovations can be implemented on a large scale, which contribute to the
realisation of the CO2 objectives of the Clean and Efficient programme.
The funding of part of the innovative activities, the R&D phase, is primarily covered
via appropriate instruments, such as the contribution by ECN to the EOS
programme. Where necessary, additional resources will be selected from the
Innovation Agenda for long-term knowledge development (see Section 3.4).
1.4.2 Focus on the Energy Innovation Agenda
Innovation is essential in achieving a sustainable energy system. In principle, it
concerns innovating the energy system with respect to activities that cover the
entire range and all phases of the innovation process:
–

research and development of new sustainable techniques and systems

–

applying new sustainable energy systems and learning how to reduce complexity
and lower costs

–

incorporating sustainable systems by removing obstacles.

Within this total innovation approach, the Clean and Efficient programme places an
important emphasis on allocating extra resources. Many surveys15 argue that the
Netherlands is primarily lacking in the right incentives for application and
marketing of energy innovations. The additional resources from Clean and Efficient
will therefore mainly be used here, i.e.:
–

The step from development to demonstration. Many ideas fail at this stage
(‘valley of death’) that are, in theory, perfectly feasible (‘proof of principle’ has
been proven), but offer too little chance of commercial success.

–

The demonstration itself (‘proof of feasibility’), for example as a local/regional
practical experiment. This means testing at true scale, incorporation into the
surroundings, modifying the infrastructure.

14

Schoon & Zuinig werkprogramma (Clean and Efficient work programme), Ministry of VROM,
September 2007, page 51 

15

‘Energietechnologie voor de toekomst’ (Energy technology for the future), Algemene Energie Raad
2007; ‘Tussenrapportage Transitie Actie Plan’ (Intermediate report of the transition action plan),
Taskforce Energietransitie; ‘Beleidsagenda transitie-instrumenten’ (policy agenda for transition
instruments), I.P.E.
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–

The transition from the demonstration phase to the market (‘proof of
manufacturing’): the new product must also be capable of being produced on a
large scale, sold to consumers, and actually used.

–

Market introduction: setting up production and sales facilities, plus training
installation and service personnel.

–

Market conditioning: the first series of the new product is sold (‘launching
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customer’) and used (‘early adopters’).
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Phases in the innovation process

After the successful completion of the ‘acceleration’ phase comes the ‘market
implementation’ phase in which scaling advantages in production and distribution
can be achieved by selling large numbers of products. This reduces the cost price
even further. Figure 3 shows how the government plays a supporting role in each
phase, and illustrates the need to strengthen the ‘acceleration’ phase, such as via
the Clean and Efficient approach.
The previous sketch of the innovation process suggests a fairly linear approach to the
innovation process. Linear, in this context, means that innovation processes follow a
pre-determined ‘logical’ order, according to fixed individual steps. There is fairly little concern for the environmental factors that determine if, how, and at what speed,
innovations will reach the final stage of large-scale commercial market implementation. The current government measures primarily focus on this linear approach.
This Innovation Agenda begins a broad approach to the innovation process, and
specifically includes a look at the environmental factors within which the
innovation processes occur. This is the so-called innovation system approach.
Section 2.2 and Appendix 1 provide more detailed information.
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1.4.3 Opportunities for the business community
Innovation can only be achieved by an entrepreneurial business community that is
prepared to invest in developing new knowledge, and applying this when developing
new products and production processes. This transitional approach provides the
government with a long-term perspective that attracts investors. Using new energyefficient or sustainable energy systems creates ‘market pull’ for new inventions.
Companies and knowledge institutes gain a fixed orientation for their long-term
strategies. Energy transition will mean a huge change in our consumption patterns16
and production processes17. This also applies to the labour market, regional
development, etc.
These types of change offer considerable opportunities for entrepreneurs. In
addition, a worldwide market for new energy technology is being developed in
which the Netherlands can play an active role by:
–

applying and continuing development of knowledge initiated elsewhere

–

selecting and developing system innovations that match Dutch knowledge and
skills.

Active involvement in new energy technology, at an early stage, can result in later
economic advantages, in the form of:
–

possible lower costs of application in the Netherlands

–

possible export position on the world market.

In connection with the Transition Action Plan18, the Innovation Agenda also
continues the scope of the current energy and climate policy. With its call for an
active commitment by Dutch knowledge institutes and the national business
community, energy transition combines the energy and climate policy into an active
innovation policy by:
–

helping Dutch companies to gain optimum profit from the developing world
market for energy technology

–

contributing to the European ‘Lisbon Agenda’ (‘Europe as the most innovative
economy in the world’).

The necessary structural changes in the economy offer the business community
opportunities (both national and international) to gain a strong position by taking a
progressive approach to innovation. This also applies to knowledge institutes that
can optimally focus their research efforts on developing technology that offers the
best opportunities in the medium and longer term.

16

Changing consumption patterns: the ‘intelligent electricity meter’ allows the consumer to use
electricity when its cheaper, and monitors behaviour that leads to energy wastage. New techniques
such as micro-cogeneration and solar panels change energy consumers into energy producers.

17

Changing production patterns: companies are challenged to make optimum use of energy and
materials over the entire chain, from raw materials to end-use, such as the paper industry is
currently doing. A more far-reaching concept is that of ‘cradle to cradle’, design for reuse.

18

Transitieactieplan (Transition Action Plan), Task Force Energietransitie, May 2006.
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Both innovation and energy also result in considerable consequences in the demand
for well-qualified staff. Development and implementation of high-value new
technology requires well-educated personnel at all levels.
This also implies an increased need for beta schooling and technical education.
Energy innovation therefore offers the Netherlands the incentive to develop into a
knowledge economy.
1.4.4 Regional and local aspects of energy innovation
The Energy Innovation Agenda has no specific regional-economic perspective or
regional-economic objectives. Regional aspects fall initially under the regionaleconomic policy, as per the ‘Pieken in de Delta’19 (Peaks in the Delta) note. However,
the implementation of the Innovation Agenda will have long-term consequences for
the development of industrial sectors and regions. This may, for example, concern
the development of harbour areas due to large-scale import and processing of
biomass (and its processing into biofuels, for example) and the development of
agricultural areas due to the cultivation of crops used as raw materials for biofuels
and the products via biorefining methods. This may also include the development of
knowledge institutes and the related spin-off, which consists of – usually smallscale – business interests around universities and colleges. Energy innovation in
the built environment could provide a boost for the construction industry and
urban development.
Further development of the co-siting concept (geographically bringing companies
together that can use each other’s products and residual products, such as heat) can
give a boost to the development of certain regions. Large-scale storage of CO2 can
have consequences for the economic development of the areas containing suitable
underground reservoirs (these include the northern part of the Netherlands, but
could also be located under the seabed).
The regional and local authorities play an important role in ensuring that the
intended transition to a more sustainable energy supply is successful. There are
also lots of initiatives taking place at regional and local levels. Examples include
the Rotterdam Climate Initiative; the northern provinces, which are working
together under the Energy Valley framework; and Limburg, with its Energy Hills
project. These, and other regional initiatives, focus particularly on energy
initiatives on various fronts. Regions can therefore make an important additional
contribution to the government’s Energy Innovation Agenda.
Local authorities also play a crucial role in realising energy innovation in the built
environment, as well as the development of Transport (Sustainable Mobility) in
regions and towns. By allocating locations for new construction, local authorities
can formulate their ambitions (in collaboration with property developers) for the

19

Parliamentary document 2003-2004, 29697, no. 1.
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energy efficiency of new suburbs. In collaboration with house associations, local
authorities can encourage existing suburbs to become more energy efficient. Local
authorities also play an important role in making transport more sustainable,
including local public transport. Both provincial and local authorities can play a
supporting role in establishing new business activities that focus on sustainable
energy and sustainability. Local governments can also play a role as launching
customer for new, sustainable products and services.
The relevant parties are currently working on the implementation of the Climate
Agreement that was finalised between the federal government and local authorities
in November 2007. Trendsetting local authorities are encouraged to support
innovation, and to share their knowledge with other local authorities, thus also
encouraging knowledge transfer, scaling up and the development of innovative
practical examples. There is also close cooperation with the Energy Transition
Platforms, to cluster efforts wherever possible.
1.4.5 The government’s role
Society’s serious energy problems (supply risks, greenhouse gas emissions leading to
climate change and other environmental problems concerning the current energy
supplies) should, in theory, be resolved by those causing these problems (‘the polluter
pays’). However, the government can help by ensuring that the social costs of energy
consumption are expressed in the energy prices. In a well-functioning energy market
the most efficient solutions will automatically be found. As this situation has not yet
been achieved (‘market failure’) there is a legitimate need for government intervention
to fight the aforementioned social problems. The way in which the government acts
could, in turn, also use some improvement (‘government failure’).
The Transition Action Plan’s progress report (December 2006) indicated the
commitment of the market and the government in following this transition path.
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Figure 4:

Government commitment during the innovation process
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Figure 4 shows that there is a need for financial support by the government during
the ‘roll-out’ phase of a sustainable technology. This support is reduced as the new
product develops in the marketplace, as also defined in the EU regulations
concerning state support. Once the new product has been through final development
then it should survive in the marketplace without government support. During this
phase the government’s role should be limited to that of ‘market master’ (access
rules, market organisation).
Eventually, the financial support from the government comes to an end. If a
sustainable technology is not yet competitive, this can only be developed further
within a system of commitment. The extra costs of such a technology should be
borne by the end-user.
The government role sketched above focuses mainly on the financial and regulatory
measures that the government has at its disposal in order to encourage individual
innovation. Correcting ‘market failures’ is thus an important aspect. The transition
to an innovative system approach, as proposed in this Innovation Agenda, also has
consequences for the government’s role. This becomes broader and contains more
‘director-type’ elements in addition to the financial and regulatory functions.
Chapter 2 provides more information.
1.5

International perspectives
The Strategic Energy Technology (SET) Plan 20 calls the European Commission’s
technological development essential in achieving the EU’s energy goals (20%
greenhouse gas reduction in 2020, 20% lower energy demand, and 20% sustainable
energy). The Commission wants Europe to become a world leader with respect to
clean, efficient, low-carbon energy. The plan focuses in the short term (2020) on:
–

2nd-generation biofuels

–

CO2 capture and storage (CCS)

–

wind energy, particularly offshore

–

large-scale use of PV (photovoltaics) and CSP (concentrated solar plants);

–

a European ‘smart grid’

–

nuclear energy.

The 2008 European Industry Initiatives have therefore been set up based on these
aspects. The ongoing programme concerning nuclear fusion and hydrogen/fuel cells
form a good example. The EU budget for the 7th Framework Programme amounts to
886 million euro. The European Investment Bank will also make 5-7 billion euro
available for such projects.

20

European Strategic Energy Technology Plan, European Commission, Brussels, November 2007.
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The Lead Markets Initiative for Europe (LMI) 21 includes the European Commission’s
proposal to make better use of the market potential by resolving bottlenecks that
form obstacles to innovation in the following six European markets: e-health,
protective textile products, sustainable construction, recycling, bio-based products
and renewable energy. These markets have been identified by the Commission as
‘lead markets’: this means that breakthrough innovations are realised within a
local market, for which there is a strong purchasing-power demand outside the local
market. Dissemination to and modification of new (external) markets can lead to
accelerated growth for the trend-setter. The Commission hopes that its LMI plan
will help achieve an excellent positioning of European companies in new and fastgrowing world markets. It is essential that markets are expanded by already
successful innovations. The LMI is different from other policies (that are often
based on subsidies) and focuses on the realisation, application or use of an
innovation. The Netherlands welcomes the selection of ‘renewable’ energy as a ‘lead
market’. Within these aspects, the Netherlands focuses particularly on wind energy
and CCS.
The SWOT analysis (see Section 1.3) shows that the Netherlands’ orientation
towards foreign energy developments is inadequate. This may result in the risk that
resources are not put to optimum use and that opportunities to strengthen the
position of Dutch businesses and knowledge institutes may be missed. A better
overview of the relative position held by the Netherlands’ corporate and knowledge
infrastructure is therefore very important. Specific attention should therefore be
paid to these aspects when setting up programmes that result from this Innovation
Agenda. Sustainability need not necessarily occur on the basis of knowledge gained
in the Netherlands. If this knowledge has already been developed further elsewhere,
it is more sensible for the Netherlands to ensure that this knowledge is applied by
(Dutch) companies, rather than try to develop this knowledge within its own
borders (i.e. why reinvent the wheel?).
On the other hand, there are several areas where the Netherlands possesses
knowledge that is at a high international level, or has the potential (with reasonable
efforts) to reach a high international level. It is therefore particularly important for
Dutch businesses to use this knowledge and convert it into commercial production
(both domestic and foreign). It is here where the Netherlands needs to perform
better.
In setting up the operational implementation programme for the Innovation Agenda
during the course of 2008 the harmonisation with international developments and
(European) initiatives will therefore form an important factor. This applies not just
to technological developments, but also to other relevant innovation system
functions, such as regulations, foreign government policy etc. Initially, the existing
representation of the Netherlands in various International Energy Agency

21

Lead Markets Initiative for Europe, European Commission, Brussels, December 2007.
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Implementing Agreements (IEA-IAs) can be used. The IAs form the basis for
international knowledge exchange on implementation, collective research is
conducted and companies and researchers gain access to international networks
and markets. As a basis for international research on selected priority issues, a
number of countries can ‘join’ strategic research agendas (SRAs), which are set up
by various European Technology Platforms (ETP). Implementation often occurs via
the various European Research Area networks (ERA-NET), that have already gained
experience in transnational tenders for energy projects. The EUREKA (a Europewide network for industrial R&D) measures could also be used here.

2	The Energy Innovation Agenda
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2	The Energy Innovation Agenda
2.1

What do we want the Innovation Agenda to achieve?
The cabinet has defined its goals within the Clean and Efficient programme, to
achieve a more sustainable energy supply system and to reduce CO2 emissions by
96 Mton in 2020, compared to the situation created by not changing the policy.
As previously mentioned in Section 1.4.1, 20-40 Mton of these reductions can be
achieved through innovation.
In more detail, the Innovation Agenda aims to assist:
–

the transition to a sustainable energy supply in the Netherlands

–

30% reduction in greenhouse gas emissions in 2020, compared to 1990 levels

–

in improving energy efficiency by 2% per year

–

in realising a 20% share of renewable sources in 2020

–

in strengthening the position of Dutch companies and knowledge institutes in
the global energy market

–

in encouraging innovative entrepreneurs to join the energy sector.

These ambitious objectives require significant and continual efforts over a wide
range of subjects. Achieving a sustainable energy supply requires, for example,
drastic modifications to the production structure of our economy and therefore also
has consequences for consumers/citizens/employees. These are not just threats
(changing consumption behaviour), but also opportunities (a better environmental
and clean energy supply for this and future generations, new employment
opportunities). It also means, for example, taking decisions with respect to urban
planning, such as in achieving the intended strong growth in wind energy (both
offshore and onshore).
Innovation with respect to making our energy supplies more sustainable plays a
considerable role in realising the aforementioned objectives. Research into the
functioning of innovation processes on various aspects of the energy supply shows
that there are many factors that inhibit innovation. During this government term,
the cabinet plans to take a significant step towards removing these obstacles and
thus get the ‘innovation engines’ into gear in these sectors, or enable them to
operate better.
This Innovation Agenda is split into themes, with specific targets set by the cabinet
that it plans to achieve during this government term, and the main routes along
which these objectives will be achieved. This gives a considerable boost to the large
amounts of private investments that are necessary in order to realise a transition to
a more sustainable energy supply.
This process will be steered via programmes that will be set up and will contain
specific details of how these objectives can be achieved, which measures will be
used and which resources are available. In the short term, existing measures will
primarily be used, although efforts will simultaneously focus on improving these
measures wherever necessary.
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These programmes will be specified in collaboration with the relevant stakeholders
(see Section 3.2). The progress made by these programmes will be reviewed after
two years.
2.2

Reasons behind the Innovation Agenda (pillars 2 and 3)
Integrated approach, pillars 2 and 3
Innovation, with respect to making the energy supplies more sustainable, form part
of both pillars 2 and 3 under the Coalition Agreement. Pillar 2 concerns the Social
Innovation Agenda, which not only includes energy, but also water, security, care
and education. Important criteria in setting up the Social Innovation Agenda
include the contributions made by knowledge, innovation and entrepreneurship in
resolving social problems. This also includes looking at interdepartmental cohesion
and support levels.
In formulating the Energy Innovation Agenda for Clean and Efficient (pillar 3), this
mainly continues the work that has been, and is being, achieved by the ROET and
the associated Energy Transition Platforms. 22 There are now over 35 transition
paths, and over the next few years many of these projects will reach maturity.
Considering the significant overlap in problems, solutions and criteria, it was
decided not to define separate energy innovation agendas for pillars 2 and 3, but to
produce an integrated Energy Innovation Agenda that incorporated both pillars.
This makes it easier to arrive at an optimum use of resources and measures for both
pillars. The criteria for both pillars 2 and 3 will be used when assessing project
proposals. Attention will also be paid to the aspect of interdepartmental cohesion.
The energy sector has several overlaps with other policy areas, such as agriculture
(biomass), industry (chemicals, paper), water (extracting energy from water),
education (where will we find our innovative personnel?) and mobility (sustainable
car usage).
A broad approach
Innovation is, by definition, a dynamic activity. Given the uncertain results of
individual innovation projects and the uncertain development of the external
environment (global development of supply and demand of various energy sources,
energy prices, technological developments) the energy policy needs to encourage
innovation as broadly as possible, rather than focusing on specific choices for a
limited number of technologies. Flexibility and diversifying the risks for the
innovation portfolio over all energy transition themes (see Section 2.3.1) increases
the chances of eventually achieving sufficiently successful innovations to realise
the sustainability objectives.

22

An up-to-date overview of the work of these platforms can be obtained from the website:
www.energietransitie.nl.
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However, the government still needs to make choices, given the limited resources
that can be used to support innovation. In order to make responsible choices, an
evaluation needs to be made on the basis of expected effectiveness, legitimacy, and
the efficiency of specific project proposals, but also on the basis of the type of
criteria used under the Social Innovation Agenda (such as the contribution made by
knowledge, innovation, and entrepreneurial skills to resolving these problems, as
well as the cohesion and support levels).
It is important that these projects are not considered in isolation, but also with a
view to their inter-relationship, and their contribution to the transition process as a
whole. Innovations can have a ‘fly-wheel effect’ on other innovations, and can
contribute to better awareness by private citizens. This leads (above and beyond
these individual projects) to a demand being created for a programme-based
approach to guarantee the desired effects and scope of the transition approach.
Transition to an innovation system approach
An innovation system approach was taken when drawing up this Innovation
Agenda. This concept seems to be so applicable that it currently forms the basis of
the OECD innovation policy, as well as that of the EU and many national
governments. The central idea behind the innovation system approach is that the
success of the transition paths is not only determined by the technological and
economic characteristics of the technology, but also by the quality of the innovation
system surrounding the technology. Policy activities should therefore be focused on
allowing the technological innovation system to function well. This innovation
system approach is based on recent scientific research 23 and is explained further in
Appendix 1.
The government’s new role is to provide direction and create conditions that allow
the innovation system to function around the important new technologies. The main
function, or final objective of the innovation system is to produce successful
innovations. The functionality level of the innovation system can be determined
based on seven specific functions, the so-called key activities, which should be
occurring. These are:

23

–

entrepreneurial activities

–

knowledge development

–

knowledge dissemination

–

making sources available for innovation

–

giving direction to the research process

–

encouraging the markets

–

breaking down resistance by lobbying.

As expressed by Hekkert et. al, in ‘Functions of innovation systems, a new approach to analyse
technological change’, in Technological Forecasting and Social Change, 74 (2007), pp. 413-432.
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Innovations will have a better chance of being successfully disseminated if these
key activities are achieved well; they therefore form the logical common
denominators for innovation policy. The se activities influence each other, and that
means that an obstacle (for example concerning encouraging markets) also has an
effect on entrepreneurial activities. The best chance for innovation policy lies in
removing such obstacles, because these also have an indirect effect on other
functions, and it is possible to set a process in motion that actually improves the
innovation system on several fronts. This movement of inter-strengthening
improvements in key activities can be compared to putting an ‘innovation engine’
into gear.
Innovation system analyses have been conducted for the various transition paths to
assess which key activities face obstacles in the innovation system. The results of
these analyses are shown in Appendix 3, and are used to differentiate between
policy activities that can help start up these ‘innovation engines’.
Innovation engines: four examples
The following four examples indicate how these activities can contribute to the
start up of innovation engines:
–

A large number of innovation system analyses indicate obstacles concerning
future directions. Until recently there was no real clarity as to whether biomass
would play a real role in the Dutch energy supply system, and the way in which
the government would support this. By publishing its vision on the ‘bio-based
economy’24 the government has removed a considerable amount of uncertainty.
This document forms the basis for creating consortia whereby (parts of) the biobased economy can be implemented.

–

Other frequently returning obstacles concern the fact that there is too little
application knowledge being produced and opened up, and that R&D is
evaporating. Both points are clearly shown for energy applications in the built
environment, where it is ideal for developing various sustainability options
integrally and in a practical manner. The intervention list for this cabinet term
therefore includes achieving collaboration between the trend-setters across the
entire construction sector. This will not just lead to more practical concept
development, but this group of companies can also give direction to the efforts
of the ‘main pack’.

–

A good intervention to encourage markets can remove obstacles to
entrepreneurial activities, as well as dealing with sources. A good example of
this type of intervention concerns thermal heat. With thermal heat projects
there is always a small chance that the drilling will not be successful, which

24

Overheidsvisie op de Bio-based economy (Government vision of the bio-based economy); Ministry
of Agriculture, Nature and Food Quality, October 2007.
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means a risk for the investors that they will not recover their costs. By
developing a guarantee facility, this encourages investors to take on more
projects. The innovation system develops further from there.
–

An example of how international activities can lead to extra power for the
innovation engine can be found in areas such as CCS. Due to the presence of a
good logistical infrastructure and depleted gas fields, CCS offers excellent
opportunities for the Netherlands to play a pioneering role. If this role is actively
played, and contributes (for example within the framework of the European
Industry Initiatives) to large-scale demonstration projects getting off the
ground, this will not only generate knowledge and learning experience but could
also put Dutch companies in a position to (later) profit by exporting this
knowledge to other countries.

2.3

Contents of the Innovation Agenda

2.3.1 Seven themes
This Innovation Agenda covers the full scope of Energy Transition. A thematic
distribution of the policy aspects has been chosen, in line with the Transition
Action Plan, where themes correspond to the scope of the seven existing Energy
Transition Platforms:
a. Green Raw Materials
b. New Gas
c. Sustainable Electricity Supply
d. Transport (Sustainable Mobility)
e. Chain Efficiency
f. Built Environment
g. The Greenhouse As Energy Source.
This choice is partly determined by the cabinet’s response to the Transition Action
Plan (2006), which defines these seven themes as the backbone of the energy
innovation policy.
The Innovation Agenda for each theme is defined below – the objective, most
important obstacles and the perceived desirable intervention activities. These
activities should remove the obstacles and thus encourage innovation. The
following sections emphasise the most important activities that still need to be
achieved during the current cabinet term. Appendix 3 provides a more detailed
overview of possible interventions per theme; these are taken from the innovation
system analyses as well as from the Energy Transition Platforms. The cabinet has
not yet taken any policy standpoint on these aspects. When defining the
programmes (both short-term and long-term) analysts will study whether, and in
which way, these interventions can be incorporated into the programmes.
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The contents of the Innovation Agenda are derived from:
–

Recent policy documents of the relevant departments, such as Clean and
Efficient, the Bio-based Economy report, the ‘Auto van de Toekomst gaat Rijden’
(driving the car of the future), ‘Meer met Minder’ (more with less) etc.

–

Input from the ROET

–

The results of the innovation system analyses.
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Green Raw Materials

2.3.2 Innovation Agenda: Green Raw Materials
Scope
The Green Raw Materials theme concerns:
–

Sustainable production and development of biomass

–

Realisation of the biomass import chain

–

Co-production of transport fuels, chemicals, electricity and heat

–

Synthetic natural gas (SNG) in the natural gas infrastructure

–

Innovative use of green raw materials for non-food, non-energy applications and
increasing the sustainability of existing chemical products and processes.

Objective
The Netherlands plans to fulfil a meaningful global role with respect to the biobased economy25, whereby a team approach between the agricultural industry, the
chemical and logistics sectors is particularly important. These three sectors are
very strong in the Netherlands. Under a bio-based economy, the production of
chemicals, materials and energy are, for a substantial part, based on green raw
materials, where attempts are made towards co-production of these applications via
biorefining. All sections of the plant are used optimally. Biomass that is already
available in the Netherlands should be used as efficiently as possible.

25

Overheidsvisie op de Bio-based Economy in de energietransitie (Government vision of the bio-based
economy in energy transition), Lower house of Parliament, 2007-2008, 29575, nr. 16.
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Specific objectives for 2020:
–

20% renewable energy (including biomass) in 2020, compared to 2-3% now

–

5.75% biofuels in road transport in 2010, thereafter increasing further to a least
10% in 2020 (this latter condition depending on sustainability, cost-effectiveness
and the availability of 2nd-generation biofuels); studies into a 20% compulsory
blending in 2020

–

around 500 MW extra electricity/heat 26 capacity by using biomass

–

2nd-generation technology being used on a large scale.

Trends for 2050:
–

1000 PJ/yr is based on biomass27

–

biorefining has been developed and is being applied.

Government vision on the bio-based economy and the policy agenda as a
framework
The policy agenda stating the government’s vision indicates which activities the
government will encourage, together with knowledge institutes, market parties and
NGOs, or have already been initiated to further develop the bio-based economy.
Many of these activities have an innovative character. The steering group for a biobased economy, chaired by the Ministry of LNV, plays a steering role in
implementing the government’s vision. The Green Raw Materials Platform forms

26

See Clean and Efficient programme.

27

PGG/Green Book.
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part of this group, alongside the other government departments and representatives
from the business community and knowledge institutions. A bio-based economy
programme and a technology roadmap to a bio-based economy and biorefining are
required to translate the government’s vision and its policy agenda into real
measures. Important input here comes from the results of the macro-economic
survey, which was conducted and implemented for the Green Raw Materials
Platform and which will be finalised during the autumn of 2008.
Most important innovation obstacles
The most important innovation obstacles concern biorefining, both for research and
translating the fragmented available knowledge to the marketplace.
There is also currently insufficient space to experiment with possible chemical and
agricultural alliances. This is extremely important in realising the government’s
vision of the bio-based economy. International cooperation is therefore
recommended.
There is also a need for research into the production of biomass via aquatic
cultivation and plant refinement. Algae are expected to play an important role, for
example in the production of biofuels. Plant refinement is particularly important in
order to produce high-quality chemicals from plants in the future.
Biomass imports are necessary in achieving the objectives stipulated in the
government’s vision of a bio-based economy. The Netherlands has too little domestic
biomass available to be able to achieve these objectives. However, when importing
biomass, it is important that sustainability be attempted over the entire production
chain. It is also essential that trial runs and demonstration projects be supported,
particularly with respect to sustainable biomass production chains, and that the
scientific knowledge base be built up for biomass.
Activities: Green Raw Materials/bio-based economy
1. Biorefining: a technological roadmap for biorefining will be drawn up, along
with a roadmap for a bio-based economy (led by the Ministry of LNV, together
with the Ministry of Economic Affairs and the Green Raw Materials Platform,
via the steering group Bio-based Economy, planning 2008-2009).
2. The government will set up a programme to finance experiments to bring
chemicals, agriculture and logistics together. During this early knowledgedevelopment phase it seems advisable to form public-private alliances. As the
application gets closer to finalisation, this programme should be used less and
less (led by the Ministry of LNV).
3. With respect to sustainable biomass import chains28, a programme is currently
being prepared by BUZA (Ministry of Foreign Affairs) that has a number of
restrictions (for example, it focuses only on ODA countries). This programme
will be expanded into a general programme concerning sustainable biomass
import, so that trials and demonstration projects in non-ODA countries can also
be supported. Other sections of this programme include:

28

Overheidsvisie BBE (Government’s vision on a bio-based economy), p. 22.
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gaining experience with certification, monitoring and building up a scientific
knowledge base for sustainable biomass production systems (led by the Ministry
of Economic Affairs, together with the Ministries of VROM, LNV and BUZA,
planning 2009).
4. Sustainability criteria for energy applications of liquid biomass are being
developed at EU level, and will later be definitive for the Netherlands, which
supports the application of all Cramer Criteria. In addition to the European
developments, this concerns a high CO2 effect and an anchoring of the social
(and local) aspects of sustainability with respect to the environment and the
indirect consequences of using the aforementioned flows. The business
community certifies a number of biomass flows. The government can fulfil a
supporting role (mainly initiated by the Ministry of VROM) 29.
5. A level playing field is vital to all biomass applications (energy, transport fuels,
raw materials for chemicals and materials. A study will be initiated into the best
way to encourage this, coupled to maximum CO2 reduction, and how this can be
translated to the existing and new policy instruments (led by the Ministry of
Economic Affairs, together with LNV and VROM, planning 2008-2009).
6. A research vision will be drawn up with respect to aquatic biomass (led by the
Ministry of Economic affairs, together with LNV and VROM) as well as a
research vision concerning plant refinement (led by the Ministry of LNV,
together with VROM).
7. The government is formulating a detailed vision and specification of domestic
biomass derived from forests, nature areas, for electricity and heat, which
includes the entire wood chain (led by the Ministry of LNV). A project will also
be set up to encourage sustainable electricity and heat via co-fermentation or
gasification of biomass flows from the agricultural industry (led by the Ministry
of LNV).

29

Overheidsvisie BBE (Government’s vision on a bio-based economy), p. 22.
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NEW GAS

2.3.3 Innovation Agenda: New Gas
Scope
The New Gas theme concerns:
–

Energy conservation in the built environment (including compact heat storage)

–

Decentralised energy generation/micro-cogeneration

–

Green gas from biomass (including SNG)/hydrogen

–

CO2 capture and storage (CCS)

–

Decentralised infrastructure.

Objective
The government shares the opinion of the New Gas Platform that gas, and its
existing natural gas network, can (relatively quickly) assist in making the
Netherlands’ energy supplies more sustainable and affordable. Gas is not just part
of the problem – it is also part of the solution. It is therefore an object of
sustainability as well as a resource for sustainability.
The New Gas Platform bases the transition on three routes:
1. Using natural gas efficiently and sensibly. It is, after all, the preferred fossilbased raw material with the lowest CO2 content.
2. Replace natural gas with green gas, synthetic natural gas, hydrogen and coal
gasification, with lower CO2 emissions. Alternative routes therefore need to be
developed.
3. The CO2 emissions from (natural) gas need to be captured and stored wherever
possible. Gasification techniques make this possible.
By following these routes the Netherlands can become the most innovative gas
country in Europe.
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Specific objectives for 2020:
–

8-12% of the natural gas is replaced by green gas30

–

Two large-scale demonstration projects will be started up to store CO2

–

Sustainable and innovative energy techniques, such as HRe boilers, solar
boilers, heat pumps, heat/cold storage, geothermal heat and bio-cogeneration
meet 10% of the heating and cooling needs in residential and commercial
buildings.

Trends towards 2050:
–

50% of the natural gas is replaced by green gas31

–

The CO2 return on green gas is 70%

–

A decentralised infrastructure has been developed for green gas.

Most important innovation obstacles
The financial risks are still too large and the payback period is still too long to
ensure large-scale introduction of HRe boilers. It is still not clear what role the
government can play here, both with respect to the financial side and setting
industry standards.

30

Report ‘Vol gas vooruit!’(Let’s give full gas!) published by the Green Gas Working Group, New Gas
Platform, Amsterdam, October 2007.

31

Report ‘Vol gas vooruit!’ (Let’s give full gas!) published by the Green Gas Working Group, New Gas
Platform, Amsterdam, October 2007.
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There is currently insufficient room to experiment, both in developing SNG and
developing/applying hydrogen as a transport fuel. This type of room to experiment
needs to be set up in an international context.
Large-scale demonstration projects are required for the capture and storage of CO2
in order to gain experience with CCS at the relevant industrial scale, such that in
2020 specific conclusions can be drawn about the maturity of this technology in a
European context. International collaboration is essential, as considerable financial
resources are required for such projects.
Certification is also important to the further introduction of green gas. Investments
will be required for new pipeline networks, and the Gas Act will need to be modified
before green gas can be introduced further.
Most important activities concerning new gas during this cabinet term
1. A demonstration project for the development of SNG will need to be defined in
the Netherlands. SNG is a key technology. It is important that this technology is
encouraged in an international context. Experience gained in other countries
will be included here (led by Ministry of Economic Affairs, planning 2009).
2. A learning project will be set up for the period 2008-2010, to allow sustainable
and innovative options for decentralised heat/energy supplies to become
profitable. This is supported by a subsidy scheme to encourage the purchase of
55,000 solar boilers, 7,000 heat pumps and 10,000 HRe boilers.32
3. The government will encourage the development of green gas and will set up a
programme to achieve this. Efforts will be inspired by the report Vol gas
vooruit! (Let’s give full gas!), published by the New Gas Platform (led by the
Ministry of Economic Affairs, planning 2008).
4. The government supports the certification process for green gas. Legal
modifications will also be studied to boost the introduction of certification (led
by the Ministry of Economic Affairs, planning p.m.).
5. The regulations for access to the gas network will be developed further, where
necessary within an EU framework (led by the Ministry of Economic Affairs,
planning p.m.).
6. Large-scale demonstration projects will be prepared for CO2 capture and storage.
A new programme proposal (CATO2) will be set up and will be finalised around
the middle of this year (led by the Ministry of Economic Affairs/VROM).

32

Financing here is derived from Borssele funds, not from the Innovation Agenda budget.
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Sustainable
Electricity Supply

2.3.4 Innovation Agenda: Sustainable Electricity Supply
Scope
The Sustainable Electricity Supply theme concerns:
–

Offshore wind energy

–

Solar PV

–

Bioelectricity

–

Central electrical/power infrastructure

–

Decentralised infrastructure.

Objectives
The objective is to achieve a sustainable electricity supply. The Clean and Efficient
objectives are therefore:
Specific objectives for 2020:
–

To increase the percentage of renewable energy to 20% of the total energy
consumption in 2020.

–

The cabinet has expressed the ambition to realise around 6000 MW of offshore
wind energy in 2020, and to allow the percentage of onshore wind energy to
expand during this cabinet term by 2000 MW.

–

A strong position for the Netherlands’ solar-PV industry on the international
market.

–

By 2020, around half a million existing homes will be using sustainable energy
such as solar-PV, solar boilers and heat pumps.
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Trends towards 2050:
–

The electricity supply is CO2-neutral by using sustainable generation techniques
and CCS. Generating electricity from renewable sources covers 50-70% of the
total demand

–

The North Sea is used as a source of energy.

Most important innovation obstacles
There is a need for more continuous ‘direction’ from the government, also in the
financial sense. This encourages market development by entrepreneurs. The
development of onshore wind energy is primarily hindered by the lack of local
support and difficult permit process. Large-scale development of offshore wind
energy is hindered because the market has insufficient confidence that the
government will initiate sufficient activities (e.g. decisions about locations,
ensuring connections to the national grid) in time for these developments to be
realised.
The domestic development of solar-PV is hindered by insufficiently trained
personnel, also in the construction and installation sectors.
The development of bioelectricity (also co-incineration) is hindered by the
continuing lack of sustainability criteria for biomass that also meet EU and WTO
criteria. As long as this ambiguity remains it will negatively effect the willingness
to invest in such projects. The electrical infrastructure has not yet been modified
sufficiently to accept the new supply of individual, electricity generation systems,
such as wind energy, HRe, solar-PV etc., and the new demand from plug-in vehicles
etc., because network managers have not anticipated this situation correctly.
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Most important activities with respect to sustainable electricity during this
cabinet term
1. The government will create the conditions whereby wind farms can be built
quickly and in large numbers. It is therefore developing, in the short term, a cohesive vision of locations to be selected for offshore wind farms. The idea is to
achieve a system where locations for wind farms in the North Sea are determined
and allocated to project developers, under simultaneous approval of a financial
contribution via SDE (as quickly as possible, at least before 2010).33 When initiating tenders for offshore wind farms, sufficient room must be created for innovative concepts. The government must provide a timely connection to the national
grid from the North Sea. This includes modifying the electrical infrastructure in a
timely manner to accommodate this development (Ministries of Economic Affairs;
Transport, public works and water management (V&W), and VROM).
2. The government is trying to create clarity, in the short term, with respect to the
question of which sustainability criteria should apply to biomass, and ensure
that the associated certification scheme is operational. Only then can
bioelectricity be generated in the large volumes required to achieve the
government’s objectives (Ministries of VROM and Economic Affairs).
3. The government will encourage network managers to anticipate new
developments (individual generation via PV, HRe etc.), electricity consumption
via plug-in hybrids etc.), and to make use of each other’s learning experience.
The government is also encouraging the establishment of industry standards
(Ministry of Economic Affairs).
4. The government is studying the possibilities of experimenting with smart grids
(Ministry of Economic Affairs).
5. The government will continue to support the current level of long-term
knowledge development with respect to solar cell technology, to strengthen the
position of the Dutch solar cell manufacturers (Ministry of Economic Affairs).
6. The government is studying ways of providing more certainty for investors in
sustainable energy, including financial measures (Ministry of Economic Affairs).
7. The government will conduct a study into the possibilities for the Netherlands’
commitment to developing 4th-generation nuclear technology. Decisions
concerning possible involvement are not expected during this current cabinet
term.34

33

See letter from the State Secretary at the Ministry V&W, dated 4 April 2008.

34

Pilot projects are currently being built in South Africa and China to develop 3rd-generation
technology (e.g. Pebble Bed). This technology is safer than previous generations of technology.
However, there is still a waste problem, which would be reduced with 4th-generation technology,
due to better use of raw materials, thus producing less waste. This 4th-generation technology
is expected to be commercially available from 2030 onwards. This seems a long way away, but
there are still considerable R&D routes to be followed. Decision-making regarding the Netherlands’
involvement will follow after this cabinet term. The reactor in Borssele will be shut down in 2033.
The commercial availability of 4th-generation technology from 2030 onwards makes it initially
possible that this new technology could be implemented in the Netherlands, as a follow-up to the
Borssele reactor.
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TRANSPORT
(SUSTAINABLE MOBILITY)

2.3.5 Innovation Agenda: Transport (Sustainable Mobility)
Scope
Transport (Sustainable Mobility) concerns:
–

Using hybrids

–

Running vehicles on hydrogen

–

Running vehicles on natural gas and biofuels

–

Intelligent Transport Systems (ITS) and mass-individualisation of car mobility.

Objectives
–

The Netherlands hopes (by 2020) to have one of the most efficient transport
systems in Europe, mostly using sustainable, climate-neutral fuels. Clean fuels
and clean engines will improve air quality significantly (less fine substances and
NOx), and will considerably reduce CO2 emissions from road vehicles. The Clean
and Efficient and the ‘Car of the Future’ programmes aim to make this ambition
become a reality. The long-term aim is to reduce CO2 emissions from traffic to
one-third.
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Ways to achieve sustainable mobility

Two cont ributions to the realisation of
zero-emission
mobility are: an improved elect rical driv
e system and
the use of sustaina ble fuels.
Improved electrical drive system
Electrica l energy can be obta ined in seve
ral ways :
from a battery (fully elect ric car), from
a com bination
of com bust ion engi ne and battery (hyb
rid car), or with
a hydrogen-based fuel cell. The car indu
stry is work ing
on all these variations. For example, man
ufacturers
have developed plug-in hybr ids: hybr
id cars that are
recharged from a wall socket. If (par t
or all) the
elect ricity is generated via sustaina ble
mea ns then
this cont ributes to a better environm
ent.

Tempora rily expa nding the elect rical
power makes
full elect rical propulsion feasi ble. At
the same time,
such cars form a stepping stone to hydr
ogen vehicles
powered by a fuel cell.
Sustainable fuels
Adva nced biofuels based on natu ral gas
and biogas
(green gas) improve the CO performa
nce of com bust ion
2
engi nes. However, the fuel infrastructur
e needs to be
mod ified before this can be applied on
a large scale.
The Innovation Agenda supports thes
e developments,
for example via demonst ration projects.

Specific objectives for 2020:
–

Moving towards EU-wide norms for CO2 emissions from vehicles, to 120-130 gr/
km in 2012, reducing to 80 gr/km in 2020 35

–

Average energy-efficiency levels for new cars : 1 in 18 in 2012, reducing to 1 in 30
by 2020

–

Public transport buses must be at least 20% more efficient in 2020

–

5.75% biofuels in road transport in 2010, increasing further to at least 10% in
2020 (depending on sustainability, cost-effectiveness and the availability of
2nd-generation technology) and to study 20% compulsory blending in 2020

–

A national network of natural-gas/biogas filling stations, and fuel pumps for
alternative biofuels

–

A smart-grid electricity network for plug-in hybrids and fully electric cars

–

Development of a market for the lorry of the future (hybrid and ultra-efficient
models).

Trends towards 2050: cars are efficient, clean and intelligent
–

Greenhouse gas emissions from all cars are reduced considerably (in 2035 by a
factor of three)

–

Hybrid cars: development of petrol/diesel-electric to biofuel/hydrogen-electric

–

Fuels: development of petrol via biofuel to hydrogen. In 2050 the cars on the road
will mostly be running on hydrogen, electricity or will be hybrid models fitted

35

See Clean and Efficient programme.
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with ultra-clean and energy-efficient combustion engines running on multifuels,
with a considerable percentage running on advanced biofuels
–

Intelligent transport systems: efficient and sustainable use of the car is
facilitated by intelligent transport systems.

Most important innovation obstacles
Despite increasing environmental awareness, the average Dutch consumer is still
doubtful about purchasing a clean and energy-efficient car. The market for such
technology needs to become established and accepted, also in an international
context. In addition to a lack of demand, there is little variety in the models on
offer.
Considering the almost total lack of an independent car industry in the
Netherlands, there is little opportunity for directly influencing car innovation,
apart from supplying components for foreign car manufacturers. However, the
opportunities for buses and lorries are somewhat larger, but are not being used
sufficiently, due to limited knowledge development and dissemination, as well as
the lack of market incentive.
There is insufficient encouragement for using and marketing sustainable biofuels,
including the lack of basic infrastructure for the supply of biogas/hydrogen.
The lack of standards for ITS technology means that market encouragement via
intelligent mobility is not being achieved.
Most important activities with respect to sustainable mobility during this
cabinet term
1. The government will set up a programme that focuses on creating a basic
infrastructure for the supply of natural gas and green fuels (liquid and gaseous)
for road vehicles. This will include a subsidy scheme for filling stations selling
alternative fuels. The Netherlands hopes that widespread use of sustainable
biofuels will result in considerable CO2 effects. This primarily concerns the socalled 2nd-generation biofuels. The first segment of the Innovative Biofuels
scheme should be finalised in 2008, with a follow-up scheme also possible in
later years. A programme of trial projects will be set up together with market
parties and local governments, to experiment with new, sustainable engine
technologies, and the use of biofuels in buses and lorries, and to experiment
with additives to save fuel and/or to reduce fine emissions. Lessons will also be
learned from the experience gained in other countries (led by the Ministry of
V&W, planning p.m.).
2. The government plans to make its fleet of official cars more sustainable, and acts
as launching customer for the use of innovative and sustainable vehicles and
fuels. The government is encouraging the use of sustainable vehicles and fuels in
towns, and promotes the creation of urban distribution schemes (led by the
Ministry of V&W, planning p.m.).
3. The government is continuing its Innovation Programme for clean buses. During
this cabinet term a second tender will also be implemented. A new programme
will be set up (‘Lorry of the future’) to demonstrate ultra-clean and efficient
lorries. This programme will primarily focus on developing the market for clean,
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silent and efficient lorries and delivery vans in the urban distribution sector (led
by the Ministry of V&W, planning from 2008).
4. A new programme will be created, in line with the ‘Joint Technology Initiative
Fuel Cell and Hydrogen’ (EU) programme, to allow large-scale experiments and
R&D together with EU partners. This will include making a corridor between the
Randstad (urban agglomeration in the western part of the Netherlands),
Northrhein Westfalen, and Flanders, which will be used, for example, by courier
services that frequently drive this route (led by Ministry V&W, planning p.m.).
A demonstration programme is also being prepared, together with local
governments and industrial parties, where Rotterdam supplies climate-neutral
hydrogen for the Amsterdam initiative to promote hydrogen-based mobility
(buses, ships). This will work towards a European recognition of the ‘Randstad’
as one of the main hydrogen towns (led by p.m., planning p.m.).
5. The government is facilitating the use of ‘intelligent cars’ by encouraging the
development of standards for ITS. This effort will harmonise with the ongoing
programme by the Ministry of Economic Affairs. The development of ITS
applications is explicitly seen together with the development of practical tests
under the framework of ‘Anders Betalen voor Mobiliteit’ (paying differently for
mobility). The government is studying the consequences and opportunities
resulting from increased use of plug-in hybrids and other electrical vehicles for
the national grid, and will conduct a large-scale practical test at suburb level.
6. The government will ensure a consistent and continual fiscal incentive policy
and will provide transparent information to consumers regarding sustainable
vehicles. The objective is to stimulate consumers to choose sustainable, clean
and efficient cars. The government is focusing on making the lease market more
sustainable, including a fiscal incentive policy (led by the Ministry of V&W,
planning p.m.).
7. Schiphol Airport and the government are making an effort to make the land-side
of the airport more sustainable. A trial area for sustainable mobility will be
developed (led by the Ministry of V&W, planning from 2008).
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Chain Efficiency

2.3.6 Innovation Agenda: Chain Efficiency
Scope
The Chain Efficiency theme concerns far-reaching energy savings via chain
optimisation and by developing new products and production chains. A number of
specific projects are currently being studied, which include:
–

Precision farming

–

Process intensification

–

Transport reduction via a clearing house: uncoupling physical and financial
transactions

–

Sustainable paper-production chain

–

Industrial cogeneration

–

Co-siting

–

Use of (residual) industrial heat.

Objectives
Forthcoming prospect: energy consumption by industry must be 50% more efficient
in 2030. Within this framework there are two industrial sectors that have already
committed themselves:
–

Energy consumption in the paper industry will be halved by 2020

–

The use of fossil-based raw materials in the chemical industry will be halved by
2030.
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Most important innovation obstacles
The obstacles to chain efficiency are generally of an organisation nature. Precision
farming needs an integral approach to development projects. If collaborative
projects are initiated and knowledge is disseminated throughout applications for
precision farming, protecting crops and fertilisation, the entire chain could become
far more efficient. A separate approach results in innovative precision farming
being far less effective.
The transport reduction via the ‘clearing house’ concept is primarily an
organisational solution, whereby competitors have to work together in transporting
their goods, to achieve the shortest possible transport distance, and thus save the
maximum amount of energy. Although companies would clearly reduce costs, they
remain cautious. The sales departments of these companies see only the
disadvantages concerning their company’s ‘branding’, if their clients see products
they ordered being delivered from storage depots belonging to their competitors.
For many companies, process intensification is still a complex issue, and the exact
outcome is still uncertain, but it is still a very interesting option for many
companies. In time, process intensification will be accompanied by an integral
modification to a large section of the production process. However, at the moment,
only parts of the processes are undergoing innovative renewal. ‘Everyone rushes to
be second,’ because cost and energy savings can be considerable, but entrepreneurs
are cautious because trend-setters encounter ‘first-time’ risks. Competitive
sensitivity means that application knowledge concerning the new technologies for
process intensification are only disseminated on a limited basis. When valuing
residues, many sectors see that part of the Netherlands’ regulations are taken from

ents.
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the EU Directives, which is viewed as an obstacle to recycling residues and waste
substances as ‘raw material’ in another production process. This hinders co-siting
and, for example in the paper chain, recycling residual products as raw material or
energy is very limited. There are also limited resources available to gain knowledge
concerning the transition process towards a sustainable paper chain, and to direct
this process.
For co-siting and the use of residual heat it is important that the industry does not
view the supply of heat to third parties as its core business, so that it is not
prepared to take on the role as director. If a third party were to do this, the
industry would probably find it easier to use the residual heat from neighbouring
companies. There are also choices available to urban planners that are currently
not being used to enable co-siting and allow the use of residual heat to reach its full
potential.
Most important activities concerning chain efficiency during this cabinet term
1. The government will modify the long-term energy-efficiency agreements. The
most important change concerns extending the contract period to 2020, allowing
the energy-intensive industry to join and intensifying the objectives, including
aiming for 10% savings throughout the chain (led by the Ministry of Economic
Affairs, planning 2008).
2. In order to formulate this intensification, strategic visions (roadmaps) will be
developed for at least 10 sectors or alliances of companies, to stimulate 50%
energy-efficiency improvements within the company and in the chain. Process
intensification plays an important role here. An important issue is the provision
of cross-sector collaboration and knowledge exchange. When detailing the
roadmaps for chain projects, the budget for chain efficiency may also be used in
this Innovation Agenda. The Chain Efficiency Platform will also be involved,
where chain aspects are concerned, in detailing the roadmap (led by Ministry of
Economic Affairs, planning 2009-2010); Waste flows will also be reduced under
the ‘Cradle-to-Cradle’ concept (led by the Ministry of Economic Affairs, planning
2009-2010).
3. A public-private consortium has been set up concerning precision farming, an
important concept to improve the efficiency of crop cultivation and to reduce
greenhouse gas emissions. A plan will be drawn up to further develop this
‘2nd-generation precision farming’ (led by the Ministry of LNV, planning 2008).
4. A proposal for a process intensification development programme is being drawn
up, within which stakeholders with scientific institutions work together with
knowledge institutes. The government is studying the possibilities to facilitate
this (international) development programme for process intensification (led by
the Ministry of Economic Affairs, planning 2008).
5. The government is formulating a plan of attack for heat, which will include
savings, utilisation of renewable sources, as well as exchanging heat. The aim is
to reduce CO2 emissions from heat supplies (led by the Ministry of Economic
Affairs, planning 2008).
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Built Environment
13

2.3.7 Innovation Agenda: Built Environment
Scope
The Built Environment theme concerns:
–

Intensifying energy savings in existing buildings (both residential and nonresidential).

–

Accelerating towards climate-neutral new buildings (both residential and nonresidential).

–

Innovation.

Objectives
In the Netherlands (from 2020) all new construction – both residential and nonresidential – must be climate-neutral. The 12 years leading up to this time will be
spent in focusing the process so that this objective will be within reach.
Large process innovations, in particular, will be required in the construction sector.
By 2020 the energy consumption of existing buildings must be reduced by at least
100 PJ.
Specific objectives for 2020:
–

At least 100 PJ/year less energy consumption in the existing built environment.
This amounts to three million homes/commercial buildings with 30% less energy
demand (‘Meer met Minder’ /More with Less) programme.

–

From 2020 onwards, all new buildings (residential/commercial) must be climateneutral. For the housing sector, this means 800,000 to 100,000 climate-neutral
new homes per year. Options include geothermal, heat and cold storage in
aquifers, passive heat, solar boilers, integrated solar-PV systems, and
sustainable lighting systems. Citizens will see visible changes to which they can
also contribute.
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Trends towards 2050:
–

Developments in working towards climate-neutral existing buildings.

The bottlenecks have been listed based on three aspects:

200

Most important innovation obstacles
1. Process innovation
2. Technological innovation
3. Synthesis of process and technology in the implementation.
Important obstacles
Appendix 4 provides an overview of the bottlenecks according to the
aforementioned categories. Within the built environment there is a general lack of
collaboration and direction to achieve the required innovation. This collaboration
is necessary for the process, technology and synthesis and is best described as the
process innovation over the entire construction chain. Collaboration ensures that
the knowledge of process and technology (currently present but fragmented) is
clustered and leads to real innovation phases. This would be followed by scaling up
and then application of these innovations. In turn, this could lead to the necessary
CO2 reductions in the built environment, whereby even higher criteria could be set
for quality and indoor climate. At the moment, various parties in the construction
and installation sector need to be brought together urgently, to encourage a more
integral approach in all their innovative efforts. Government interventions over the
next few years should focus on this need.
Direction is needed to eventually be able to steer the innovation/energy transition
process within the construction sector. This direction is important in making the
right choices within the innovation process. However, it is also important in
encouraging the construction industry to encompass innovation projects that are
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Most important activities for energy conservation in the built environment
during this cabinet term
0
655

1. The government will develop a clear and unambiguous vision of climate-neutral
living in 2050, and the way in which the process can be organised in that
direction.
2. The Lente Akkoord (Spring Agreement) for Saving Energy in the Built

500

50

Environment (April 2008) includes the agreement that 10 experimental areas
0
0
72 will be developed. These areas will include buildings with an energy
performance level that is at least 50% lower than the current legal minimum for
energy performance. An announcement will be made before the end of 2008
indicating which areas will participate, and their targets. Where possible,
within the scope of this Innovation Agenda, the government is also looking to

12

see if other themes could also take part in these experimental areas.
3. The government will publish (this year) a new tender for developing climateneutral areas (led by the Ministry of VROM, planning 2008).
4. The government will remove the obstacles concerning regulations for heat/cold
storage.
5. The government will include more proven innovations in the (generic) legislation
(led by the Ministry of VROM/WWI (Housing, Communities and Integration),
and will couple time planning to contracts made under the sector agreements for
the built environment).
6. The government will develop a programme to encourage integral collaboration
throughout the entire construction sector (from property developers, via
designers/advisors, builders/installers, through to end-users), where trendsetters form coalitions, and where projects are established on a medium-sized
scale (led by the Ministry of VROM/WWI, time planning is coupled to contracts
made under the sector agreements for the built environment; Meer met Minder
(More with Less) and the Lente Akkoord (Spring Agreement).
7. The government will encourage co-development of integral concepts by industry
and knowledge institutes (led by the Ministry of VROM/WWI, planning p.m.).
8. Within the existing legal measures, the government will focus the development
and dissemination of knowledge on the process-based and integral bottlenecks
(led by the Ministry of VROM/WWI, time planning to be coupled to contracts
made under the sector agreements for the built environment).
9. The government will facilitate the establishment of a coalition of trend-stters
who know how to bring high-level integral concepts of energy innovation in the
built environment to the attention of stakeholders, and can persuade parties to
commit themselves to the government’s ambitions over a long period (led by the
Ministry of VROM, planning p.m.).
10. If required, the government will put out a specific call for tenders to encourage
energy-efficient new construction, similar to the ongoing UKR tender.
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The Greenhouse
as Energy Source

2.3.8 Innovation Agenda: The Greenhouse As Energy Source
Scope
The theme ‘Greenhouse As Energy Source’ concerns:
–

Solar energy

–

Thermal heat

–

Biofuels

–

Cultivation strategy for low-energy crops

–

Light

–

More sustainable electricity

–

More sustainable CO2.

Objectives36
The horticultural sector intends to substantially reduce CO2 emissions and the use
of fossil-based energy, cultivate plants in a climate-neutral manner, and (eventually)
become a supplier of heat and electricity.
Specific objectives for 2020
–

Based on programmes such as Clean and Efficient, the horticultural sector has
announced its ambition to reduce CO2 emissions by at least 30% in 2020,
compared to 1990 levels.

36

Prospects and objectives are taken from the ‘Geenhouse as Energy Source’ programme, annual
plan, 2008.
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–

New (still to be built) greenhouses will allow plants to be cultivated in a
climate-neutral manner, where the use of fossil-based energy is drastically
reduced.

–

The horticultural sector also plans to become a supplier of sustainable heat and
electricity. This has already been translated under the Greenhouse As Energy
Source programme into targets37 showing how many hectare will be using these
various technologies in 2020.

–

The practical introduction of LED lighting is intended to take place in 2011,
with fuel cells and electricity-producing greenhouses in 2020.

Most important obstacles
Within the horticultural sector the risks associated with innovation usually form a
prohibitive factor. There is little clarity about the role of biomass and the routes to
be followed along the road to a sustainable electricity supply in the horticultural
sector. Using new cultivation strategies results in lower energy consumption.
Yet still the transition to new cultivation strategies is often not taken because
horticulturists cannot permit themselves to take any risks. Most advisors also do

37

Around 2,500 ha closed greenhouses; 500 ha thermal heat; 300 ha biofuels in boilers; 500 ha
bio-cogeneration; 6,000 ha total energy; crop and cultivation strategies; 5,000 ha with 20% less
energy consumption; 600 ha clustering; 1,500 ha with innovative greenhouse covering; practical
application of LEDs (with practical introduction in 2011); practical introduction of fuel cells; practical
introduction of electricity-producing greenhouses; over 2,000 ha using residual CO2 (as per OCAP,
the organisation on carbon dioxide for assimilation of plants); over 400 ha using CO2 in combination
with residual heat.
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not recommend taking the risk associated with these new strategies. An underlying
problem is that these new cultivation strategies are relatively unknown, plus the
fact that the education system fails to improve this situation. Knowledge of new
technology is often not specifically focused on the application of that technology in
combination with optimum growth of plants in the horticultural sector.
In order to achieve the ambitions for 2020 it will be necessary to take the following
leap towards new innovative system concepts with far-reaching (60%) energy
conservation.
The permit process for innovative energy options, such as heat/cold storage and
geothermal heat is prohibitive. In addition, the risk of ‘drilling failure’ in
geothermal projects cannot, at the moment, be insured. This is a huge obstacle for
this sustainable option. The profitability, in combination with the risks of
sustainable energy options, is hindering this application.
In order to make CO2 more sustainable, a better flue-gas cleaning and capture
technology is needed to make better use of CO2 in greenhouses. Establishing a new
CO2 infrastructure is also very expensive.
Most important activities with respect to the Greenhouse As Energy Source
during this cabinet period
1. The government will continue the innovation programme Greenhouse as Energy
Source and will continue to promote the market commercialisation of semiclosed/closed greenhouses (Ministry LNV and horticultural organisations); The
government will also initiate a knowledge and supervision programme to ensure
that the knowledge concerning the ‘relearning to grow’ and acclimatising in
semi-closed greenhouses, plus the basic knowledge of LEDs that specifically
focuses on plant growth, is quickly made available to all (led by Ministry of
LNV, KAE programme, planning 2008 and beyond).
2. The government will develop a directional vision of sustainable electricity and
the role of biofuels in the horticultural sector, which will also include the
connection with other themes and KAE paths. This will then be converted into
an action plan, which may include creating a market for a more sustainable
electricity demand in the horticultural sector (led by Ministry of LNV, KAE
programme, planning p.m.).
3. Research will be conducted into demonstration projects for flue-gas cleaning,
CO2 capture and storage, and decentralised concepts for incineration,
gasification and fermentation (led by Ministry LNV, KAE programme, planning
from 2008).
4. Knowledge will be developed for new innovative system concepts with farreaching energy savings (‘the 60% savings concepts’), whereby elements from
various paths are combined (led by Ministry of LNV, KAE programme, planning
2009-2012).
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5. The government will implement a proactive, facilitating and consistent policy for
issues such as issuing permits for heat/cold storage, (Ministry of VROM,V&W,
2008-2010), thermal heat (Ministry of Economic Affairs, 2008-2009), biofuels etc.
and encourage the use of energy webs in (new) horticultural greenhouses (led by
Ministry LNV and regional governments, planning from 2008).38
6. The government will consider how more certainty can be given to investors in
sustainable energy, including via financial measures (led by the Ministry of
Economic Affairs, plan of attack for heat, planning 2008-2009.) The government
will also consider how best to resolve the problem of the uninsurable drilling
risk when drilling for thermal heat, possibly via a guarantee facility. Options
will be discussed fully before any decisions are taken (led by Ministry of
Economic Affairs, plan of attack for heat, planning completed 1-1-2009).
2.3.9 Subjects with an interconnecting character
Various subjects discussed by the themes, and the actions to be taken, show
considerable overlap. It is important to take this into consideration when setting up
new programmes. Considerable quality and efficiency advantages can probably be
gained by taking an interconnecting multi-theme approach.
a) Bio-based economy: in a bio-based economy the complete utilisation of all parts
of the biomass plays an important role. Biorefining is also a key technology.
b) Decentralisation: there are more and more small-scale initiatives that could
eventually lead to significant structural change (e.g. HRe, solar PV, solar boilers,
closed greenhouses, plug-in hybrids, autonomous neighbourhoods) are moving
towards a decentralised energy supply.
c) Infrastructural changes: (coupling biogas to the car, plug-in car coupled to, for
example, the HRe, coupling offshore wind turbines to the national grid, coupling
green gas to the natural gas network, coupling agriculture to chemicals).
d) Heat is an important theme. Approaching this in a programme-based manner
can produce significant energy-saving benefits (heat is included, for example, in
Chain Efficiency, the Built Environment, and the Greenhouse As Energy Source).
e) Climate-neutral suburbs/towns: many innovative developments will need to
prove their power and practicality in the town. They are included in the
innovative concept of the ‘CO2-neutral town’. This requires a cohesive
implementation of innovations over several themes, such as sustainable
government, sustainable energy production, sustainable mobility, sustainable
built environment, and sustainable agricultural companies.

38

This may include improved permit application/issuance processes for heat/cold storage, action
points from interdepartmental analysis ‘Energie uit de bodem’ (energy from the soil), improved
permit systems for thermal heat, action plan for horticultural permits, Greenhouse As Energy
Source programme.
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3	Main outlines of the implementation
agenda

64 energy innovation agenda

3	Main outlines of the implementation
agenda
3.1

Programmes (starting points)
Within the seven themes, programmes are formulated on the basis of a SWOT
analysis (see Section 1.3), the implemented innovation system analysis and the
formulation of the desired activity programmes (see Section 2.3). A programme is
understood to mean: a cohesive collection of activities that focus on starting up the
‘innovation engine’ in a particular transition path, or cluster of transition paths.
This is achieved by removing any obstacles to the innovation system by using (or
developing) an inter-related set of appropriate instruments and measures.
All activities within a programme focus on realising that transition path, or cluster
of paths, and include research, development, market introduction and scaling up.
Innovative projects within good potential areas will be facilitated and encouraged
by the government in a cohesive way. The activities and policy measures that a
programme can use vary per transition path, depending on the specific problems
and needs.
When translating the Innovation Agenda into a set of appropriate programmes, the
following starting points have been taken:

a.

Maintaining the scope and effectiveness/efficiency of the programme
The main starting point of the Innovation Agenda is that a broad scope should be
used. All sectors of the ‘energy system’ should contribute. This means that the
budgets available should be spread fairly over the various themes. An important
question here is whether the budgets for the various themes should be determined
beforehand, or whether this should be announced after a thorough review of the
project proposals and other policy measures have been defined.
By defining a certain minimum amount per theme, this ensures that there is at least
sufficient budget available for every development area, to honour project proposals
and to develop policy measures other than subsidies. This maintains the broad
scope of the Innovation Agenda.
The minimum amount per theme is defined as around 30 million euro for the period
up to and including 2012. This minimum amount corresponds to around half the
total budget available. This means that the other half of the budget can be allocated
in a flexible manner. However, the actual amount to be allocated per theme could be
significantly higher if good proposals are submitted. Part of this flexible half of the
total budget will therefore be made available for this purpose. This amount is
selectively allocated to each theme depending on its contribution that a budget
increase makes to achieving the objectives of the Innovation Agenda.
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Defining a bottom level of the available budget per theme emphasises the starting
point that the innovation needs to take place over a broad scope, also in areas that
are less likely to be relatively cost-effective than others. This can send an important
signal to innovative parties in the relevant sector.
According to the cabinet this method of working supports the intended width and
diversity in the new programmes and projects to be implemented, while also
preventing fragmentation of the budget across too many – less potential – projects.
b.

Room for flexibility
The above point explains that around half of the total budget can be allocated in a
flexible manner. This will partly be determined by selectively increasing the budget
for good programmes within these themes. Part of the budget will also be reserved
as ‘free room’.
Arguments are that:
–

It is possible that project/programme proposals are submitted that are
qualitatively good, but that fall outside the scope of these themes/programmes39.

–

Future developments cannot be predicted. Some room is required in order to be
able to respond to new developments.

–

Finally, under the framework of a cohesive, efficient Innovation Agenda, funds
should also be used to develop multi-theme measures or programmes.

By reserving part of the budget for the aforementioned purposes, this creates the
necessary flexibility to improve the effectiveness of the programme as a whole. Of
course the funds reserved for project/programme proposals must meet the same
assessment criteria as that used for the tenders, thus also maintaining the quality
of the proposals.
The programme will be reviewed after the first two years (around 2010); this review
will also look at the use of the free room available, and a decision will be taken as to
whether to continue this for the period 2010-2012.
c.

Selecting projects
A substantial part of the budget will be used based on the tenders submitted for
subsidised projects. Initial thoughts are to build in a certain amount of competitive
element, to highlight the best proposals. Within the current cabinet term one or
more tenders will be organised per year 40 for the various programmes, whereby
companies, or consortia of companies and knowledge institutes can submit project
proposals. These tenders cover all themes of Energy Transition. Parties may submit
project proposals that fit into these programmes, and will be assessed per
programme/theme. When organising new tenders, this will take account (wherever

39

For example, reducing other greenhouse gases.

40

The optimum frequency of tenders is detailed further in the Implementation Agenda.
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possible) of the lessons learned previously. Programmes may fall entirely under one
particular theme, but may also form part of several themes. For example, this may
be the case with strongly interconnective aspects (see point d below).
The project proposals from these tenders – as currently occurs with, for example,
EOS-DEMO and UKR tenders and specific schemes such as Innovative Biofuels,
Innovation Scheme for the Horticultural Sector etc. will be assessed by independent
experts. This assessment looks particularly at pre-set criteria for efficiency,
effectiveness and legitimacy etc.41 After completing these assessments, these same
committees draw up a list of priority projects according to their contribution to
achieving the objectives. This ensures that the best proposals per tender are
selected.
When setting up the programmes under the Implementation Agenda, a conscious
choice will be made with respect to the use of tenders. Tendering will not
necessarily form the best choice in all cases in creating projects within a
programme. Where another method is chosen, project proposals will still need to
meet the necessary quality standards.
d.

Interconnectivity
When assessing projects this will not just include the usual criteria, but assessors
will look particularly at the aspect of interconnectivity. This means that projects
may also have potential for strengthening innovation in several themes, thus
generating an innovation boost and greater spin-off for business activities and
knowledge development. An example of this is the development of biorefining
processes that generate a spin-off for innovation, for example, in the agricultural
sector, paper industry and (bio)chemicals, and contribute to innovative (engine)
fuels.
Companies and knowledge institutes are encouraged to collaborate in developing
knowledge and commercialising this knowledge. This leads to more efficient use of
resources from both the government and the business community, and thus to
greater effectiveness of the innovation policy.

e.

Balance in distributing resources over the second and third waves
As indicated in Section 1.4.1, the Clean and Efficient programme is split into three
‘waves’: these are known as ‘Meters maken’ (visible progress), ‘Meters voorbereiden’
(preparing for progress), and ‘Verdergaande innovaties’ (advanced innovations). The
Innovation Agenda primarily concerns the second and third waves, as measures and
resources are already in place for the first wave. The Innovation Agenda places an
important emphasis on the second wave (the demonstration and acceleration phase),

41

Funding the total budget for this Innovation Agenda amounts to 374 million euro, which is derived
from the FES (an economic structure-strengthening fund). This part of the programme must meet
FES criteria.
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which should lead to knowledge being converted into products that can be launched
on the market on a larger scale. This will make Energy Transition visible and
tangible to both individual citizens and the business community. Innovations
during the third wave are by nature less certain (in terms of cost-effectiveness)
than those in the second wave. However, third-wave innovations will possibly have
more potential to achieve real breakthroughs. Separate programmes apply to the
R&D phase, that can further strengthen and focus on the needs resulting from the
transition paths/programmes. The funding for ECN and the EOS long-term
programmes is derived from this. Around 380 million euro has been made available
for this part of the innovation chain for the period 2008-2012.
There is a risk that an assessment of measurable cost-effectiveness will tend to
primarily choose second-wave projects. When assessing project proposals,
particularly attention should be paid to the balance of the programme on this point.
When formulating projects, and based partly on the outcomes of the innovation
system analyses, a good relationship will need to be sought between the use of both
second and third waves. The intention is that the first two years should focus on
second-wave projects. After assessment in 2009-2010 the route will be determined
for the following years.
3.2

Specifying the programmes
Objective and content:
The primary focus of the new programmes is to reduce CO2 and promote innovative
entrepreneurial skills with respect to energy. The specification of these programmes
is certainly a customisation process, but in general it can be said that these
programmes should at least include the following basic elements, such as the way in
which:
–

the applied and fundamental research will focus on market needs

–

knowledge dissemination and collaboration between the business community
and knowledge institutes will be encouraged

–

the programme contributes to promoting new markets

–

the government contributes to developing knowledge and marketing new
technologies

–

harmonisation will be sought with international developments and initiatives;

–

legislation will be harmonised according to the needs of innovative
entrepreneurs

–

innovation systems based on traditional fossil fuels will be encouraged to look
for innovations towards better sustainability.

These elements will be specified further, taking account of the nature of the
innovation obstacles to be removed, and the objectives to be achieved per
programme.
A number of subjects and types of interventions discussed when specifying the
programmes show considerable overlap or cohesion. It is therefore important to
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initiate programmes that take this into account. Considerable quality and efficiency
benefits can probably be achieved by approaching certain problems in a multiprogramme approach. This may include the following subjects:
–

Maintaining continuity of government policy and support (mentioned as an
important obstacle in most innovation system analyses)

–

Removing obstacles that innovative companies face with respect to urban
planning and (permit) regulations

–

Bringing parties or sectors together (and creating an independent standard),
particularly where a prisoner’s dilemma frustrates the creation of collaborative
projects

–

Setting standards, including biomass certification (for new gas and biomass);

–

The government should act as launching customer and thus as initiator of new
specifications

–

Education (particularly to ensure there are sufficiently educated personnel
available who are ready to face these challenges).

The programmes can be split into two groups:
–

Theme-specific programmes: where customised solutions are developed for each
individual transition path

–

Interconnective programmes: resolving the bottlenecks that occur in closely
connected transition paths.

Collaboration between the business community, knowledge institutes and
the government
The programmes will be developed in close collaboration with the most relevant
companies and knowledge institutes, plus any other stakeholders. The Energy
Transition Platforms, which have developed a large number of activities over the
past few years, will also be actively involved, or their relevant steering groups will
be involved (as with the bio-based economy programme). They will consider each
programme and decide how it can be harmonised with existing structures. The
ROET will be responsible for keeping an overview and will make recommendations
each year.
This interactive approach offers the best opportunities to effectively ensure that all
parties involved work towards removing the known obstacles in the particular
innovation system. This approach fits exactly with the cabinet’s intended system
innovation: energy transition.
The government fulfils here (more than in the past) a role as director of a social
priority process, such as making the energy supply more sustainable. The
government does not replace corporations and knowledge institutes, but actively
facilitates conditions for a better collaboration between these parties, and, as
partner in that consortium, also takes responsibility for removing obstacles caused
by government legislation, or where solutions can be influenced by the government.
This means a strengthening of the policy implemented to date. The government
expects the other parties in the consortium to also take responsibility for this
innovative process, and to further develop the energy transition process.
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Operational details
The main points of this Innovation Agenda will be further detailed during the
course of 2008, to produce an Implementation Agenda that includes the operational
details of the programmes. The most important programme points are described in
Appendix 2.

The following programmes are given top priority, and will certainly be
among the first to be implemented:
–

Biorefining: this is a key technology within the framework of the bio-based
economy

–

Green gas: this is strategically important, due to the development of a ‘gas
hub’

–

Demonstration of offshore wind farms with new turbines: offshore wind is
an important focal point for sustainability

–

Basic infrastructure green raw materials plus 2nd-generation biofuels:
this is also an important focal point for sustainability

–

Roadmaps for industry: these are important due to their energy-saving
potential

–

Working towards an innovative climate-neutral suburb: this is important
due to its energy-saving potential

–

CO2 capture and storage (CCS): is important due to its contribution to a
climate-neutral environment.

3.3

Making a quick start
The efforts made focus on ensuring that the programmes are converted into an
Implementation Agenda during the course of 2008. The specific detailing of these
programmes, and the outline of the associated new measures (see Section 2.5) will
take at least another few months. At the same time, market parties are waiting for
the ‘start signal’ to be given so they can initiate their innovative energy projects –
there is a lot of interest in the existing measures, with many applications being
submitted, and the quality of these applications is high. This is why the decision
has been taken to use the current, available energy-innovation measures so that a
quick start can be made in 2008 with the implementation of the Innovation Agenda.
A revised set of measures should be ready at the beginning of 2009 to provide
continuation and formulation of the Innovation Agenda, based on the more detailed
content of these programmes.
The Clean and Efficient programme has reserved 22 million euro (based on its cash
budget) for the Innovation Agenda for 2008. If this entire amount is used to
subsidise projects, then long-term commitments can be approved up to an amount
of around 70 million euro. This means that projects can get started in 2008 via the
current energy-innovation measures and can provide a significant contribution to
the initial implementation of the Innovation Agenda.
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In order to achieve this objective, the tenders that may be eligible need to be opened
during July 2008. Taking account of the periods required for registration, assessment
etc., the financial commitments could be made before the end of the year.
Considering this short time period, and the fact that developing programmes takes
time, it is not possible to have all intended programmes started up in 2008 (with or
without tenders). The reason for this is that not all programmes can provide sufficient
clarity as to which sections of the programmes are strong enough (‘no regret’) to start
immediately, until the entire programme has been completely detailed.
The programme-based approach for 2008 is therefore limited to those subjects
where the contents and direction of the programme can be clearly defined in the
short term, and where (based on the experience of previous tenders) there is
sufficient expectation that good-quality project proposals will soon follow. Efforts
are also being made in 2008, to ensure a sufficiently equal distribution over the
various themes of the Innovation Agenda.
This led to the following ‘short-list’ for activities to be started by the various
themes in 2008: 42

1. Green Raw Materials
–

Encouraging development of algae via SBIR41

–

Production of high-quality materials from biomass via SBIR

–	Development of sustainable electricity and heat from biomass derived from
forests, natural areas and the entire wood chain.
2. New Gas
–	Definition of a demonstration project to develop SNG (synthetic natural gas).
3. Sustainable Electricity Supply
–

Initiate a UKR-tender for building-integrated applications of solar-PV.

4. Transport (Sustainable Mobility)
–

Practical test of hybrid delivery vans

–

Schiphol trial area for clean mobility.

5. Chain Efficiency
–

Development of a precision farming programme

–	Involving entrepreneurs, attracting business plans for new innovative
heat projects via SBIR.
6. Built Environment
–

UKR-tender for heating and cooling projects

–

Knowledge transfer and communication project.

7. The Greenhouse As Energy Source
–

Acceleration programme to implement semi-closed greenhouses

–	Study the possibilities for a guarantee facility for geothermal drilling
projects.

42

Small Business Innovation Research Programme
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3.4

Instruments
Experience with the current instruments and measures
Market parties have recently shown a lot of interest in starting up innovative
energy projects. Many high-quality proposals have been submitted, whereby
tenders are over-subscribed, and many applicants of innovative energy projects had
to be disappointed. This means that the current schemes are producing the right
effect, but that there is a lack of balance between subsidy supply and demand. The
Innovation Agenda will make resources available whereby this problem will
partially be resolved, although over-subscribing is still a possibility. The number of
good project proposals is expected to rise over the next few years. A chance of
success that is too low may demotivate applicants submitting good project
proposals.
This is why it is necessary to study how (under the current budgetary conditions)
the effectiveness of the policy measures can be improved:
–

Fine-tuning a scheme. With a generic scheme it is possible that, at some point, a
disproportionate number of applications will be received, because many parties
are active in that field and their projects all fit into the scheme. After the first
projects have been honoured, the following applications do not always have a lot
to add. These additional applications are currently not excluded from the
scheme. Fine-tuning a scheme can be useful in this situation: by excluding a
particular subject (or certain technique), but also, for example, by focusing a
scheme specifically on a certain subject (or group of subjects).

–

Steering according to assessment criteria. By selecting and possibly modifying
the assessment criteria (before a new tender is published) it is possible to steer
towards those subjects that will score well. For example, innovation criteria may
score heavier than other subjects. It may also prove interesting to have the
‘collaboration’ criteria weigh heavier than other criteria. The conditions in the
tender could also be tightened, in consultation with the advisory committee.

–

Replacing subsidies with credit. It may prove beneficial to replace subsidies
with credit. Studies into this subject are currently under consideration.

The aforementioned aspects may be taken into consideration for the Tijdelijke
Energy Regeling Marktintroductie (TERM = temporary energy market introduction
scheme) when converting the Innovation Agenda into specific programmes and calls
for tenders (see below).
From innovation system analysis to policy measures
The innovation system analyses show which parts of the system need to be
strengthened in order to encourage innovations per system. The following question
is: how can this be achieved? Different types of obstacles to innovation require
different measures. It is important that measures are used that form the best
possible contribution to customised solutions to specific problems along the
transition paths. Above all, the measures need to be set up as a cohesive collection
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of measures. The government is currently working towards a Tijdelijke Energie
Regeling Marktinnovatie (TERM) scheme, which in 2010 will form part of an
Economic Affairs-wide framework scheme. Until then the current instruments and
measures will continue to be used. It is also important to make optimum use of
existing sectoral measures, e.g. those existing under the Ministries of LNV and
V&W. Should more measures be eligible, the measure selected will be the one that
best fits the needs of the sector. This translation of problem analysis to specific use
of measures per programme will occur in the Implementation Programme for
Energy Innovation, which will be drawn up during 2008 and will be based on this
Innovation Agenda.
In this context there could be a fine-tuning problem if, for certain policy areas (in
addition to programmes from the Innovation Agenda) other – often existing –
budgets and schemes are used. It is important to prevent discrepancies between the
objectives that are derived from the Innovation Agenda and those that apply to
other budgets and schemes. When specifying the various programmes, the
consistency of this issue will need to be guaranteed.
The set of instruments and measures embrace the workings of the various
innovation systems. The entire set of innovation systems, both the ‘new’ systems
that focus on sustainable energy supply, and the ‘old’ fossil-based systems, are also
influenced by macro developments that are important to the progress of the
innovation processes. The current high price of oil forms an incentive to innovate
towards sustainable energy supplies. A considerable drop in the price of oil would
mean deceleration of such innovation projects. On the other hand, the fast
development of new techniques (for example, biofuels) also leads to considerable
increases in the price of raw materials, which can result in a contra effect. The price
of CO2 also fluctuates due to market circumstances. The development of new
sustainable innovation systems cannot really be protected against such external
developments. The approach chosen, where various technologies are developed in
parallel, at least leads to some diversification of the risk, but does not resolve the
problem.
3.5

Innovation and policy with respect to knowledge infrastructure
A good knowledge infrastructure is a necessary condition for technology
development. Both international (IEA reports, the European Commission’s Strategic
Energy Technology Plan, and the Stern report) and national (KNAW (Royal Dutch
Academy of the Sciences) advice ‘Duurzaamheid duurt het langst’ (sustainability
stays the longest), ‘Een nationale onderzoeksagenda duurzame energie’ (a national
research agenda into sustainable energy) report by the national research committee
on sustainable energy) and national reports all call for the current generation of
sustainable technologies to be made more competitive using fossil technologies, and
that the following generations of technologies must be available quickly.
There is also an international trend currently emerging, which shows that public
spending on energy RD&D is increasing, after decades of remaining at a low level
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(the Netherlands has always belonged to the group of countries spending relatively
high amounts on R&D). The international collaboration with respect to energy R&D
in G8 countries, IEA countries and European Member States is thus also receiving a
boost. The Netherlands is playing an active role in this process.
The innovation system analyses show that, seen in an international perspective, the
Netherlands’ energy knowledge infrastructure is at a fairly high level. This
contributes to a good start-up climate for new business activity in the growing
global market for sustainable energy technologies. A good example: both the wind
and solar-PV sectors show that the build up of a good knowledge infrastructure
leads to economic business activities. There are already various PV production
companies present in the Netherlands, primarily based on that knowledge
infrastructure (the domestic market is not really relevant to their turnover).
However, extra investments in knowledge do not necessarily lead to extra business
activities. Not all sectors containing a high level of knowledge are converting this
into economic activities. A good knowledge infrastructure is therefore, in itself, not
a sufficient condition for success.
The Netherlands’ knowledge infrastructure not only needs long-term
(‘fundamental’) research, but also more development-based research and
demonstration. Depending on the current phase of an innovation system, it is
necessary to encourage long-term research, development or demonstration projects.
Sections 1.4.1 and 1.4.2 discuss the focus of the Innovation Agenda. This focus lies
in harmonising with the Clean and Efficient programme, particularly in the
demonstration and acceleration phases of the innovation chain. This focus is also
confirmed by the innovation system analyses, which show that many transition
paths are often hindered more by development and demonstrations than by
fundamental research. However, this does not change the fact that, where
necessary, long-term research programmes should also be encouraged.
In a number of cases the innovation process can be accelerated by selecting extra
boosts for long-term knowledge development. A good example of this is material
research in relation to energy technology. The ADEM (Advanced Dutch Energy
Materials) initiative, supported by the Ministry of Development Cooperation (OCW)
and the Ministry of Economic Affairs, which also forms part of the
recommendations by the De Wit Committee, contemplate bringing about
application-based breakthroughs in material research, which are necessary for new
energy technologies, and therefore play an important role.43

43

In addition to the original initiators, ECN and the three TUs, other parties will also be eligible
that are involved in ADEM, such as research groups who are working on material research
at universities. The demand for research will also be strengthened. The aim is to specify the
aforementioned emphasis in the short term, so that decision-making about the implementation of
ADEM can take place this autumn.
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Based on an evaluation of the results from the first two years, a further decisionmaking phase will follow in 2010 concerning the emphasis for developing long-term
research during the second half of the period.
The innovation system analyses also point to a number of improvements that could
be made in the Netherlands’ knowledge infrastructure. The knowledge developed
does not always match the demand, the demand from the business community is
only moderate, and is not being fed back to the knowledge institutes. Strengthening
knowledge development seems possible by preventing knowledge fragmentation
that exists as a result of a broad steering from various government ministries and
organisations.
This means that, alongside extra investments, there is also a need for a number of
improvements to this knowledge infrastructure, such as:
–

Sector-based or themed research programmes should be developed in
collaboration with knowledge institutes and the business community, in close
collaboration with the implementation of the Innovation Agenda, such as those
announced in this Innovation Agenda. The report by the De Wit Committee
proposed a number of themes for knowledge development. By combining these
proposals with the intended demand from the business community, this creates
good opportunities for further priority-setting between, and within, these
proposals, under the framework of setting up innovative programmes for the
various themes. This priority-setting, in addition to content considerations, is
also necessary in connection with the considerable budgetary requirements
made by the committee’s proposals.

–

Better cohesion between energy-related research efforts that are split over
several ministries and research organisations.

–

Universities and other knowledge institutes should be more involved in the
Energy Transition Platforms (which include researchers, companies and the
government) for the various research areas, taking into account their respective
strengths: gaining (fundamental) knowledge and applied energy research, but
from a demand-driven perspective.

–

Research institutes are required to develop a good portfolio of long-term,
medium-term and short-term research. This also forms an important specific
task to develop and apply knowledge more in collaboration with the business
community.

This also requires the necessary cooperation between the steering ministries and
the organisations actually implementing this energy research, such as via
specialised agencies (NWO (Dutch organisation for scientific research),
STW (a technology foundation), FOM (a foundation for fundamental research of
materials) and SenterNovem).

energy innovation agenda 75

Box: Fact sheet on fundamental/long-term research
Fundamental and long-term research into innovation and energy is being
conducted along a number of paths:
The regular R&D programmes that are primarily implemented via ECN and the
EOS long-term programme, have been allocated around 380 million euro over
the period 2008-2012. The Innovation Agenda has made additional funds
available to implement fundamental and long-term knowledge development for:
–

Material research in relation to energy technologies (ADEM)

–

Knowledge development with respect to algae (aquatic biomass for
biofuels)

–

Plant refinement, also for biomass for biofuels, but also for low-energy
cultivation of horticultural crops

–

Pre-studies into 4th-generation nuclear reactor technology.

In addition, when setting up innovation programmes for the various themes,
research will look to see which specific knowledge is required by the various
programmes in terms of fundamental or long-term research, which
contributes to the progress of the innovation process in the longer term
(Clean and Efficient ‘wave 3’). Steering this demand is an important criterion
for the emphasis sketched above.

3.6

What will implementation of the Innovation Agenda achieve?
Based on statistics from the recent past it is expected that the total budget will
realise an investment volume in the order of 3 billion euro, with a CO2 effect of
around 3-6 Mton.44 This takes the government a step closer to the 20-40 Mton CO2
reduction that the Clean and Efficient programme expects to achieve through
innovation.
At this stage it is not possible to indicate the extent of the contribution to be made
by the individual programmes to the objectives at macro level. Their contributions
will depend on aspects such as:
–

the compilation of the programmes

–

the budget split over the themes and programmes

–

the exact effectiveness of the projects implemented, in terms of aspects such as
CO2 reduction.

44

This concerns very tentative estimates of the long-term effects that could result from Clean and
Efficient measures up to 2012. These are based on statistics taken from project tenders for two
schemes (UKR and EOS/DEMO) during the period 2005-2007, see Appendix 5.
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More specific insight into the effects of programmes can only be obtained once
there is more clarity concerning the exact content of the programmes, budget split
and quality of the programmes to be implemented. The assessment of project
proposals provides more information on the expected contributions that projects
will make to achieving Clean and Efficient objectives. Section 4.2 provides more
detail of how the effects of these programmes will be monitored.
It is extremely important that the programmes will mostly consist of non-primary
financial measures, such as removing obstructive legislation, improving
cooperation, improving the demand for knowledge development, market promotion,
education etc. In this way, programmes will meet the demand that they must
contribute to the removal of specific obstructions to achieving and accelerating the
innovation processes. Programme implementation will therefore, eventually, lead to
the start-up or strengthening of ‘innovation engines’ in the various sectors. The
interconnective approach (see Section 2.3.9) will also produce synergy effects as a
result of interconnective cohesion in strengthening the innovation processes
throughout the various sectors. The expected positive effects of this can only be
given on a qualitative basis, but form an important basis for the measures taken in
this Innovation Agenda.

4	Finances and organisation
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4	Finances and organisation
An effective and efficient implementation of the Innovation Agenda requires a good
organisation with a clear Scope of roles and responsibilities, and clear agreements
with respect to the budgetary conditions.
4.1

Finances: budgetary allowance for the Innovation Agenda
The funding of this Integral Innovation Agenda is derived from financial sources for
both pillars.45 In total there is some 438 million euro available for pillars 2 and 3
over the period 2008-2012, of which 374 million euro is derived from the FES. The
implementation costs for these programmes are included in these budgets.
Pillar

Funding source

2008

2009

2010

2011

2012

Total 2008-2012

Pillar 2, social
innovation agenda

Additional entry for
government budget

5

9

14

18

18

64

Pillar 3,
S&Z

FES

17

50

83

112

112

374

Total

22

59

97

130

130

438

Table 2

Financial coverage for pillars 2 and 3 (in million euro, on a cash basis) 46

The budgetary amounts are on a cash basis. When determining the framework of
the programme and the annual allocation of resources, decisions are also taken
concerning the associated long-term obligations.
The Innovation Agenda covers a wide range of areas. Some innovation processes
concern technologies that are initially developed and marketed on a relatively small
scale, but expand over time to become large-scale production processes that can be
entirely, or partly, funded on a commercial basis. Other innovation processes concern
technologies that – after testing on a laboratory scale or in demonstration projects –
prove suitable for expansion to large-scale production, because production on a
smaller scale would lead to greater inefficiencies (scale disadvantages) or would lead
to less than optimum technological results. This primarily concerns innovations such
as biorefining (green chemicals), CCS etc., which are very capital-intensive production
processes that are difficult to split into smaller sections, and which involve
considerable technical and financial risks. It is assumed that these innovations will
be undertaken as quickly as possible in an international context (business

45

If departments have higher ambitions (with bigger budgets) with respect to the relevant
programmes under the Innovation Agenda than can be realised via the budget under the Innovation
Agenda, they can use their own budgets and resources to complement the budget for the relevant
programme under the Innovation agenda. They may also be eligible for additional funds for
department programmes under the Innovation Agenda.

46

The contribution from pillar 2 is made available in two blocks. The first in 2008 is 41 million
euro over the period 2008-2012. The second block of 23 million euro is made available after the
evaluation in 2010. Progressively more insight will be obtained over the next few years as these
technologies are developed further and such insight can be used.
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community and government). This would lead to more efficient use of knowledge and
resources, and would diversify the risks involved.
The scope of this Innovation Agenda coves the period 2008-2012. This means that
the agenda primarily focuses on initiating the necessary developments within the
various innovation themes that can be realised within this timeframe, or where
steps can be taken in this direction. These steps will naturally be set against a
background of a longer-term development period (2020 through to 2050). The
consequences of a number of important innovations cannot be predicted at this
time. Developments with large-scale potential, such as CCS and biorefining, require
considerable long-term investments that currently fall outside the scope of this
Innovation Agenda. However, many smaller scale demonstration projects do fall
within the scope, and these can contribute to the creation and application of
knowledge that fits into the current development phase of these technologies.
The long-term problems and financial aspects thereof will need to be studied during
this cabinet term. However, decision-making will take place later, partly in relation
to the allocation of the future revenues obtained from auctioning emission rights
(carbon credits) from 2012 onwards. Progressively more insight will be obtained
over the next few years as these technologies are developed further and all other
factors are taken into account.
4.2

Organisation and governance
A large number of programmes will be set up and implemented based on this
Innovation Agenda. Collectively they form the ‘innovation portfolio’ (see Appendix
2). These programmes lay in the very varied policy domains of the government.
A number of – interconnective – programmes will cover several themes and will
therefore form a link to the various domains. The programmes will be funded from
pillars 2 and 3. The governance of these programmes needs to be organised in a
more efficient and transparent way, with accountability to the governmental
initiators (Knowledge and Innovation programme council, and 6D/6DG Energy
Transition consultations).
The programmes will need to be set up in an efficient and transparent manner.
This should preferably make use of existing knowledge and experience with
transition processes, as well as insight into the obstacles involved. The Energy
Transition Platforms will play an important role here and, depending on the
programmes, other groups will be created as an extension of the platforms.
The steering group for the bio-based economy may be one idea. Perhaps the CATO
network surrounding CCS is another. These networks are closely allied to the
existing platforms. Existing groups of experts should be clustered together
wherever possible as part of the programming process. Representatives from the
technical universities, TNO, WUR, ECN etc., are already participating in these
existing groups.
The actual implementation of the programmes rests (to a significant extent) on the
business community and the knowledge institutes. Projects are largely financed
from private resources. The government must primarily facilitate the removal of
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obstacles and bottlenecks. The ROET also has an important role to play in helping
to motivate the market and signal bottlenecks.
Allocating tasks
The starting point is that the sector directives/departments own their particular
innovation programmes. They are responsible for setting up the programmes,
committing people and resources, and ensuring correct implementation. The daily
supervision of the programmes is undertaken by their sector directives, thus
supporting the implementing organisations. The sector directives are the
departments involved in setting up the programmes and getting the other relevant
organisations (platforms, companies and knowledge institutes) involved. They are
responsible for implementing the programmes, including the monitoring thereof,
and ensuring that the relevant instruments/measures are actually available.
For interconnective programmes a leader is appointed, such as the Ministry of
Economic affairs for the heat programme, and the Ministry of LNV for biorefining.
The sector directives signal any bottlenecks that are of collective importance.
The sector directives decide themselves on the implementation modality of their
programmes. The implementation organisation will vary per department.
SenterNovem will play an important role in behalf of the Ministry of Economic
Affairs. If the support task is given to the implementing organisation, the latter is
responsible for recommending the instruments/measures to be taken, the
communication, network support and, if required, the international connections.
The implementing organisations will also issue calls for tenders and prioritise
projects via independent assessment committees, and will advise parties wishing to
submit proposals.
The IPE (interdepartmental programme directive for energy transition) monitors the
cohesion between specifying and implementing the innovation portfolio, and reports
on the progress and relevant developments to the KenI (programme council for
knowledge and innovation) and the 6D/6DG consultations. IPE will also make
proposals to the relevant interdepartmental civil servant and steering groups for
eventual modifications to the portfolio, and the relevant resources required. IPE will
call in the ROET where necessary. IPE will make recommendations to the KenI and
6D/6DG consultations concerning the annual distribution of programme resources,
based on the input of the sector directives and SenterNovem. IPE also watches to see
that the measures required to implement the Innovation Agenda are actually
available and, where necessary, recommends improvements. The harmonisation
between the Innovation Agenda and the R&D programmes will be monitored, in
collaboration with the sector directives involved. IPE will also keep track of the
harmonisation between the market introduction measures (fiscal issues, STEE, EIA
(energy investment allowance), SDE (a collaborative agreement on renewable energy)).
Finally, IPE will consult with KenI on the way in which these programmes are
monitored, and IPE will provide the framework for implementing the monitoring of
programme progress by the departments involved (see following sections).
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The KenI is responsible for reporting to its higher echelons, and suggests any
modifications necessary to the portfolio to IPE.
The ROET advises on the content of the innovation portfolio and the distribution of
resources. It also recommends possible modifications to the portfolio. It involves
the EAC (European Advisory Commission) and the UKR/Demo committee in
recommending the distribution of resources. If requested by the EAC, the ROET will
advise on the distribution of research resources. The Energy Transition Platforms
are involved in formatting the programmes and forming the criteria with which
projects must comply.
Monitoring:
Monitoring will take place at four levels:
–

The implementation of the programme will be monitored at programme level.
Are the proposed activities being realised according to the planning? (continual,
departmental activity).

–

At innovation system level, which implies monitoring every two years (starting
in 2010) to achieve an update of the innovation system analyses, which should
provide insight into the development of the functions in the innovation system
(IPE activity).

–

Does the implementation of the programmes contribute to the sustainability
objectives stated in the Agenda (mid-term review, around 2010 and again in
2012) (IPE activity, together with MNP/ECN).

–

Does the implementation of the programme contribute to the objectives of the
NOI programme, i.e. the use of knowledge, innovation and entrepreneurial skills
in resolving social problems and economic added value (mid-term review around
2010 and 2012, KenI/IPE activity).

In order to make this monitoring possible, programme teams will be asked to
supply a monitoring and evaluation (M&E) plan when they specify the programmes.
This should include practical indicators and calibration points for the objectives
chosen, such as those used by both the Clean and Efficient programme and the
NOI47, so that monitoring of the progress can take place in a transparent and
efficient manner. Existing information flows will be used wherever possible. KenI
and IPE will propose the main points with which the M&E plan must comply. This
will then be customised for the various programmes, together with the relevant
teams involved.
With respect to the implementation of the Innovation Agenda, the learning
experience gained will be gathered together, and the conclusions will be detailed
further into a so-called ‘vital sign-stories’, which will be published.

47

See Section 2.1.
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Appendix 1 Additional information
concerning innovation system
analysis
Background information concerning innovation system analysis
Until now, too much attention has been paid to a linear innovation model, in which
fundamental research is followed by applied research, a trial project, scaling up
and finally market introduction. Problems in establishing an energy transition
process are not recognised by this model. Innovation experts agree that the success
and failure factors of innovative processes can largely be found in the so-called
innovation system. This is nothing more than the environment in which a company
innovates. During the preparation of the Innovation Agenda, a new model was
initiated that takes account of the following aspects:
–

The current energy system is optimised very well.

–

The new technology is (still) far from perfect, in fact has many imperfections
and is very expensive.

–

Disseminating new technology will therefore also be very difficult.

–

New technology and innovation form the outcome of an innovation system: this
encompasses all institutions (schemes and parties) that collectively determine
the success of the development, application and dissemination of new
technology. Schemes include all formal regulations, systems and legislation, as
well as informal schemes such as habits, norms and values.

A well-functioning innovation system leads to a much greater chance that new
technology will be successfully developed and applied.
The structure of the innovation system differentiates between:
–

Supply side – which includes the entrepreneurs and companies producing new
technology.

–

Demand side – which includes consumers and companies that use new
technology.

–

Government – which includes the range of instruments and measures that focus
on the transition path.

–

Knowledge infrastructure – which includes the knowledge institutions.

–

Intermediary infrastructure – which includes the organisations trying to
improve the interaction between the various groups of innovation systems.
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Figure 1 provides a graphic representation.
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Figure 1

Structure of the innovation system

The central thought behind the innovation system approach is that the success of
the transition paths is not only determined by technological and economic
characteristics of the technology, but also by the quality of the innovation system
surrounding that technology. Policy activities should therefore focus on ensuring a
well-functioning technological innovation system.
The most important paradigm change required of ‘transition managers’ is not just
that a new technology competes with existing, well-embedded alternative
technologies, but that competition should particularly take place between an openminded technological innovation system and various existing, and often wellfunctioning, innovation systems. Thus the new innovation system for biofuels
would compete, for example, with the existing innovation system that focuses on
fossil fuels.
The new role for the government is to create sufficient direction and conditions to
ensure that the innovation systems function well around the important new
technologies. The main function, or final objective, of the innovation system is to
achieve successful innovation. The function level of an innovation system can be
determined using seven specific functions, the so-called key activities, that should
be taking place, i.e.:
–

entrepreneurial activities

–

knowledge development

–

knowledge dissemination

–

availability of sources for innovation

–

directing the research process

–

creating new markets

–

breaking through resistance, via lobbying.
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If these system functions work well there is a greater chance that innovations will
be disseminated successfully (thus achieving the final objective). These system
functions therefore form the logical common denominators for innovation policy.
The main idea behind these key processes is that they influence each other. Ideally,
they strengthen each other, but they can also exert negative influences. A clear
example of positive feedback is that providing research resources has a positive
effect on knowledge development. In turn, this can lead to high expectations
(providing direction), whereby initiatives are taken to create a market for the new
technology. An example of negative feedback is that disappointing research results
lead to negative expectations, whereby research resources are terminated. A system
whereby the crucial functions collaborate together in a good way, is seen as a
system with a good ‘innovation engine’. The challenge is to use policy in such as
way that the innovation engine gets off to a good start.48
In practical terms, transition management and its innovation system perspective
means that the transition manager evaluates each of the key processes to ensure
that they are present at a sufficient level. More specifically, the evaluation focuses
on the question as to whether a lack of one (or more) of the key processes forms a
barrier to further development of the innovation system. In that case, this can be
noted as a shortcoming. The management strategy must then focus on encouraging
activities to help strengthen these weak key processes.
It is important to note that not all key processes are important at every step of
development. Creating a market is perhaps not the most crucial activity during the
first phase of development, which is characterised by large technological
bottlenecks. During this phase it is more important to keep up high expectations,
obtain sufficient R&D resources, projects and knowledge exchange. However, at
some point, the lack of a market can clearly decelerate the development of the
innovation system. Undesirable negative feedback can result in falling expectations
and confidence, and entrepreneurs leaving the technological process. The skill in
managing this type of process includes having a good feeling for the point at which
certain key processes are necessary.

48

It is explicitly not the objective that this evaluation method be used to choose transition paths. The
method is suitable for providing insight into specific bottlenecks in each transition path. This leads
to policy and intervention questions, whereby the success of the transition path is increased as
much as possible.
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How was this taken into account when preparing the Energy Innovation Agenda?
At the beginning of 2008 staff at the Copernicus Institute at Utrecht University,
TNO and SenterNovem implemented an innovation system analysis for 35 transition
paths. In practice these were clustered into 25 analyses.49 The innovation system
analyses were implemented to identify which key activities received too little
attention, thus hindering the functioning of the innovation system, thus producing
too little technological progress.
The following obstacles to the innovation process are highlighted in many of the
transition paths:
–

Insufficient direction is given to the process. For market parties it is often
unclear which direction should be taken for a certain technology. If the
government also does not provide any indication of direction, this uncertainty
becomes greater, and the market prospects unclear. Knowledge development and
commercialisation of new technology is therefore damaged.

–

There is too little room created for learning and experimenting. Excessive
pressure is placed on short-term success, and the need to avoid failures leads to
risk-avoidance behaviour, whereby drastic (and thus inherently high-risk)
innovations are not sufficiently developed.

–

There is too little harmonisation between knowledge development (by various
knowledge institutes) and the needs of the market, from the viewpoint of
achieving the required sustainability of the energy supplies. There is too little
innovation within companies, and thus there is too little support for knowledge
development by knowledge institutes.

–

There is too little collaboration between knowledge institutes and companies,
between knowledge institutes themselves, and between the business community
as a whole. Knowledge development and marketing is therefore too fragmented
(particularly in specific niche markets), and there is too little effort of any
reasonable size to be given the term ‘system innovation’.

–

There is insufficient recognition of the links to other transition paths.

–

The fragmented work method within the new sustainable innovation system
does not stimulate the existing fossil-based innovation system enough to bring
about change; there is an unequal power position, which hinders the transition
to a sustainable energy supply.

–

There is too little international orientation, particularly with respect to
harmonisation with EU programmes.

–

49

There is too little attention for knowledge developed in other countries.

The reports from this study are available from the website: www.senternovem/innovatieagenda.nl
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Based on this analysis, the top four systematic shortcomings (‘system failures’)
have been identified as:
a. Formulating a vision: there is too little direction given to the course and speed
of innovative development, whereby the resistance from the existing energy
systems is not broken, at least not quickly enough to allow innovation.
b. Learning and experimenting: there is too little room for learning and
experimenting; knowledge dissemination is not a problem, both between the
knowledge institutes themselves and between the business community as a
whole, as well as between knowledge institutes and the business community; but
there are insufficient entrepreneurial skills and there is inadequate attention
paid to the interconnectivity of various learning curves, which leads to a
fragmented approach.
c. Creating a market: there are insufficient markets being created because there is
insufficient demand for new products and services, so that market parties
hesitate to invest in such products; consumers hesitate to purchase these
products and services because there is uncertainty about supplies and
maintenance in the long term.
d. International: there is insufficient international collaboration and
harmonisation, thus no direction for questions of international dissemination of
knowledge development and market applications; there is too little international
distribution of effort, although all nations are being confronted with energy
questions. Above all, there are too few lessons being learned from foreign
developments, leading to resources not being used efficiently.
The shortcomings for each theme in the Innovation Agenda have been inventoried
and translated into the required intervention activities. This innovation system
vision on the energy transition process has four major implications for government
policy, which need to be monitoring during the implementation of the Innovation
Agenda:
1. The main core of the vision is that it makes little or no sense to improve specific
parts of the system without paying attention to the rest of the system. It is
therefore recommended, when developing new policies, to pay considerable
attention to creating cohesion between the various policy instruments in order
to improve the functioning of the entire innovation system. Specifically, this
means creating harmonisation between the amount of existing instruments/
measures that are distributed over the various government ministries
(education, research, energy, transition policies etc.).
2. Building innovation systems takes time and there are many parties involved.
Innovation systems cannot be turned on and off like a light switch. Building
innovation systems requires consistent long-term policies.
3. Each technology is unique, and should therefore be developed in a specific
innovation system (technological innovation system). The functioning of the
different innovation systems will therefore also vary widely. This requires a
specific policy per innovation system. Technological innovation system policy is
therefore a question of customising.
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4. The government is just one of the parties involved in the innovation system.
Other parties also play a role in improving the function of the innovation
system. Collective responsibility for this process leads to the greatest individual
advantages.
Summary
Innovation system analysis offers an evaluation method that:
–

allows an overview to be made of the innovation system concerning a particular
technology

–

can assess the functioning of the technological innovation system, thus
explicitly taking account of the development phase of the system

–

provide a guideline for developing policy interventions to improve
the functioning of the innovation system.
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Appendix 2 Portfolio of innovation
programmes 2008-2012
The activities mentioned in Section 2.3 for this cabinet term will form part of the
following Innovation Programmes that will be specified further in 2008.

Portfolio Innovation Programmes

Leader50

A. Theme-specific programmes
Green Raw Materials
(bio-based economy)

New Gas

Sustainable Electricity
Supply

Transport
(Sustainable Mobility)

50

Biorefining
Pilots, demo’s, see also technology roadmap biorefining

LNV plus EZ

Connecting chemicals, agriculture, logistics
E.g. based on a technology roadmap bio-based economy and biorefining
consortia, pilots

LNV/EZ

Sustainable production and import biomass
EU sustainability criteria, certification, bilateral cooperation projects
Developing sustainable electricity and sustainable heat from biomass from
forests, nature sites, and the entire timber chain.

EZ plus
VROM,
BUZA, LNV

Plant refinement to provide raw materials for chemicals and energy
Research vision

LNV

Aquatic biomass
Research vision

LNV/EZ

Market introduction HRe boiler
Learning project 10,000 HRe boilers, training, energy label/ EPC-norms, financing

EZ

Green gas
Research into and SNG demo projects. Demo projects for co-fermenting manure
and/or residues to produce biogas and upgrade to natural gas quality.
Biogas legislation (Gas Law) and certification.
Development of decentralised infrastructure

EZ/LNV

CO2 capture and storage
See interconnecting themes

VROM/EZ

Doubling onshore wind: the LUW programme
Speed up pipelines, resolve bottlenecks, concentration area
policy, increase support

EZ

Developing 6,000 MW wind energy by allocating locations, SDE subsidies, network
connections and innovative concepts

EZ/V&W plus
VROM

The network of the (decentralised) future (smart grids)

EZ

PV solar energy
Continue/strengthen the Netherlands’ (international) knowledge position

EZ

Pre-study into the Netherlands’ contribution to developing 4th-generation nuclear
reactor technology (see footnote 34, p.47)

EZ

Basic infrastructure green fuels
Liquid and gaseous, trial area at Schiphol

V&W

The electric car
Plug-in hybrid pilot, hybrid delivery vans etc.

V&W

Sustainable transport in town
Efficient town cars, clean fuel, town distribution, differentiating parking rates, etc.

V&W

Intelligent transport systems

V&W/EZ

Clean buses and lorries

V&W

Hydrogen mobility
Hydrogen corridor, R’dam supplies hydrogen for A’dam transport, EU projects

V&W/EZ

Departments listed in this column are responsible for the implementation of the programmes, which
are drawn up in cooperation with other departments, knowledge institutes and companies involved.
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Portfolio Innovation Programmes

Leader50

A. Theme-specific programmes
Chain Efficiency

MJA-3: 50% less energy in the chain
10 trend-setting sectors (including paper and chemicals)

EZ

Precision farming

LNV

Process intensification

EZ

Sustainable heating and cooling supply
See interconnecting themes

EZ

Built Environment

Towards an innovative, energy-neutral suburb
Integral collaboration, integral concept development, process-style knowledge
development/dissemination, coalition of trend-setters, legislation

VROM

Greenhouse As Energy
Source

The Greenhouse As Energy Source
Market commercialisation, knowledge programme ‘learning to grow again’,
financing, legislation

LNV

B.

Interconnecting and other themes
Driving on natural gas/biogas

V&W/EZ

Developing the decentralised infrastructure (gas and electricity)

EZ

CO2 capture and storage (CCS)

VROM/EZ

Sustainable heat

EZ/VROM

Educational programme

OCW

Reduction of other greenhouse gases
Research into reducing methane emissions by modifying animal fodder

LNV/VROM

ICT and energy innovation
For sustainable electricity, intelligent transport systems

EZ

Legislation and urban planning
Streamlining legislation, energy production gaining full place in urban planning

VROM/EZ

Sustainable procurement:
Assessment per product group to see if policy options can be used with respect to
sustainable procurement

VROM

ADEM (material research programme related to energy technology)

EZ/OCW

Climate-neutral suburbs/towns
Cohesive implementation of innovations over several themes within built
environment

VROM
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Appendix 3 Total overview of policy
interventions per theme
This appendix presents the outcomes of the innovation system analyses for each
transition path.
These possible interventions are partly derived from the innovation system
analyses, and partly from the Energy Transition Platforms, and are considered to
have great potential. At this stage, no formal policy standpoints have been taken.
When specifying the programmes (both short-term and long-term) it will be
necessary to study and determine if, and how, these interventions can be integrated
into the programmes.

A

Interventions for Green Raw Materials
Vision
–

Develop an integrated research vision (continuing on the platform’s vision), plus
a set of measures that harmonise with other visions, e.g. that of the bio-based
economy. Ensure minimum fragmentation in the encouragement framework.
Harmonise the measures wherever possible with the formulas that function well
(PPS, such as B-Basic).

–

Develop a single research vision and set up one umbrella programme for aquatic
biomass, plant refinement and biorefining.

Learning and experimenting
–

Couple the vision of a bio-based economy to large-scale experiments that are
connected to chemicals and agriculture. This will require international
alliances. Set this under the umbrella programme.

–

Harmonise with the innovation programme for chemicals.

Creating a market
–

Develop, together with the business community, certification systems for
biomass flows (harmonising with earlier steps). The government should set
norms and standards. The business community is responsible for certifying the
biomass.

–

Develop markets via sustainable procurement (launching customer). Study
whether compulsory blending for product groups other than biofuels might be
feasible and desirable.

–

Open the SDE scheme to materials from biomass.

International
–

Develop sustainability criteria at EU level.

–

Use biofuel obligations with a considerable CO2 effect.

–

Learn from foreign technological developments. Set this under the umbrella
programme. Attract foreign investors.
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–

Develop import chains for biomass (harmonising with previous steps).

–

Develop (with strategic countries) a collective research agenda
(that includes 2nd-generation biofuels, gasification).

–

Harmonise research efforts in the Netherlands with collective international
research agendas (such as via ERA-NET Bioenergy).

B

Interventions for New Gas
Vision
–

Develop a long-term and short-term vision for commercialising hydrogen: use
and technology.

–

Update the vision concerning driving on natural gas. Get biogas involved here;

–

Develop a European vision on the SNG route.

–

Develop a vision and roadmap for compact heat storage for the built
environment (government).

–

Develop a vision for CCS commercialisation.

Learning and experimenting
–

Set up a large-scale demonstration of biomass gasification.

–

Develop three regional demonstration projects.

–

Organise more synergy between the various hydrogen programmes in the
Netherlands.

–

Support projects concerning the injection of green gas.

–

Develop knowledge of decentralised gas network access and organise the
dissemination of this knowledge.

–

Consider how the government can actively cooperate in including decentralised
energy production, so that this becomes a ‘standard’.

Creating a market
–

Stimulate a market for HRe boilers (via launching customers, extra subsidies for
accelerated depreciation, create new markets for vehicles and boats).

–

Stimulate a market for all clean and efficient techniques by allocating a
structurally high price for CO2 (particularly for the built environment and
mobility, EU-ETS is working in this way).

–

Integrate New Gas into the existing gas infrastructure.

–

Make room for increased gas transport rates, due to investments in gas network
access.

–

Develop regulation for gas network access.

–

Develop products and market for the bio-based economy and couple SNG to
biofuels (biodiesel via the FT technology).

–

Stimulate a market for recycling digestate.

–

Stimulate a market for clean and efficient heating options.

–

Set up a concession policy to encourage the use of hydrogen fuel cell buses and to
promote driving on (bio)gas and biodiesel.
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International
–

Finance large-scale storage demonstration projects for Carbon Capture and
Storage, including from auction revenues from CO2 emission rights (carbon
credits).

–

Set up (together with other countries) collaborative research projects necessary
to develop gasification of biomass for green gas production.

–

C

Harmonise regulations for gas network access on an international basis.

Interventions for Sustainable Electricity Supply
Vision
Wind
–

A clear government vision of onshore wind energy should be effectively
translated from national level to local authorities.

–

Quickly develop a coherent vision of urban planning aspects for wind farms
(particularly offshore). Take a decision concerning location choice in the North
Sea and implement this in 2009; get the project developers involved in
implementing government policy (both onshore and offshore).

–

Ensure timely connection of offshore wind farms to the national grid.

Infrastructure
–

Modify the electricity infrastructure in an intelligent way to meet the supply of
sustainable electricity (wind, PV, etc.) and encourage the availability of more
efficient measurement equipment and return-supply rates (‘feed-in tariffs’) to
encourage the supply of sustainable electricity.

–

Stimulate network managers to anticipate new innovative developments
(decentralised generation, plug-ins etc.).

–

Provide government support for the early creation of standards for technical
integration of various functionalities, such as monitoring, remote operation and
the associated communication transfer. These standards should support heat
pumps, micro-cogeneration (including heat buffering), recharge points for
electric transport and solar energy.

–

Renewable energy should be added, as a priority, to the infrastructure.

Solar PV
–

Encourage the creation of building-integrated solutions.

–

Ensure good harmonisation between the solar energy sector and the
construction sector. Ensure knowledge development by architects, builders and
installers.

Bioelectricity
–

Develop a clear policy with energy companies (electricity and heat) for coincineration of biomass under the framework of sustainablility criteria; ensure
early certification of biofuels.

–

Within the SDE a framework of encouragement should be specified with
harmonisation between the products electricity, gas and heat.
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General
–

Ensure sufficient well-trained personnel (applies to all subjects, from research
to production personnel).

Learning and experimenting
Wind
–

Encourage the development and dissemination of knowledge concerning urban
planning and supervisory aspects for implementing wind turbines (both onshore
and offshore).

–

Develop knowledge with the offshore and onshore wind industry. Create room for
practical experiments by producers.

–

Give more priority to turbine-blade material research, which is demand-oriented
and international.

Infrastructure
–

Encourage network managers to quickly develop sufficient knowledge required
to realise an adequate infrastructure in small areas, which offers high
penetrations of techniques, such as micro-cogeneration, heat pumps or recharge
points. Field tests should also be included.

–

Continue the current level of knowledge development, smart-grids, steering
demand through companies and network managers. More collaboration in
researching gas infrastructure.

–

Encourage experiments and knowledge development concerning the way central
and decentralised infrastructures can work together, and optimise this result.

Solar PV
–

Continue the current level of long-term knowledge development for solar cell
technology to strengthen the position of Dutch solar cell manufacturers and,
eventually, to achieve the desired price and efficiency levels.

–

Evaluate PV projects in the construction sector and disseminate this knowledge.

Bioelectricity
–

Stimulate biomass gasification research, and encourage demand from the energy
sector and business community.

General
–

Ensure a stronger coupling to demand by university research (applies to all
subjects).

Creating a market
Wind
–

Encourage large-scale offshore wind farms.

–

Continue SDE encouragement of onshore wind projects; ensure faster processing
of permit applications by local authorities.
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Solar PV
–

Restart the stimulation of the market from 2008 onwards, aimed at
implementation on a scale such that sufficient critical mass of market parties is
created to apply solar PV products.

–

Simplify the SDE application procedure for small solar energy projects.

–

Feed learning experience gained back to research and development.

–

Encourage the development of building-integrated solar PV concepts, for
example by architects.

Bioelectricity
–

The cabinet needs to develop a promotional measure for co-incineration of
biomass, and study the possibilities of publishing a positive list of biomass
residues and flows.

–

Encourage the development of new markets via flexible schemes for using
biomass plants, fuel types, and heat.

International
–

Set attractive conditions in the Netherlands for foreign companies wishing to
construct offshore wind farms in the North Sea (infrastructure of harbours/
offshore).

–

Develop collective R&D programmes with other countries and use international
means to initiative international R&D programmes, via ERA-NET or EUREKA
instruments (wind, networks, PV, gasification, CCS).

–

Form international alliances to reach a collective approach (roadmaps and
programmes) to large-scale capital-intensive new technologies.

D

Interventions for Sustainable Mobility
Vision
–

Innovation systems are largely interconnective. Breakthroughs are often not
achieved because one sector is waiting for another. The government plays an
important role in breaking through prisoner’s dilemma, by setting the right
conditions for market development.

–

The government should set standards for ITS, within which the business
community and governments can formulate a sustainable mobility policy.

–

Create a basic infrastructure for the use of liquid and gaseous biofuels
(eventually also including hydrogen) for vehicles and for electric and hybrid/
electric vehicles.

–

Develop a vision showing how the Netherlands can strengthen its position as
supplier of (knowledge for) fuel cells, hybrid components and ITS systems for
foreign car manufacturers.

–

Develop a vision showing how the government and market parties can accelerate
the tempo whereby innovations are absorbed into passenger cars, and how the
demand can be developed in an international context.
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Learning and experimenting
–

Create, together with market parties and governments, more trial projects to
experiment with new, sustainable engine technologies, use of biofuels by buses
and lorries, and mobility services.

–

Create, together with market parties and governments, trial projects concerning
additives for fuel savings and/or reducing emissions of fine substances.

–

Ensure that knowledge from these experiments is freely available to enable
learning experience to be exchanged, and provide a financial allowance for this.

–

Get market parties involved in formulating research programmes of knowledge
institutes; make more use of collective (companies/government) financing of
research programmes.

–

Study the consequences and opportunities of plug-in electrical vehicles being
recharged via the national grid, and develop a large-scale practical trial at
suburb level.

Creating a market
–

Develop markets via sustainable procurement of innovative, sustainable vehicles
and mobility services (government as launching customer, both for its own use
as via public transport contracts).

–

Ensure sufficient continuity in fiscal facilities by purchasing sustainable
vehicles and mobility services.

–

Partially focus the fiscal issues and road-pricing schemes on rewarding the use
of sustainable techniques, sustainable fuels and mobility services.

–

Encourage (internationally) progressive setting of norms and standards with
respect to sustainability criteria for fuels.

–

Encourage the market for sustainable vehicle technologies (buses, lorries, cars)
and use of sustainable fuels by encouraging their use in towns. Develop suitable
measures and make use of ITS technology.

–

The government is encouraging the use of car ‘intelligence’ by setting standards
for ITS technologies.

–

Work together with the car industry and NGOs in informational and knowledgetransfer programmes, for example to encourage both buyers and sellers to use
clean and efficient alternatives.

International
–

Set (in a European context) strict emission standards for vehicles over the long
term.

–

Harmonise the encouragement of innovative sustainable vehicle usage with
foreign technological developments.

–

Develop strategic alliances with foreign car manufacturers to develop and
demonstrate new fuels and vehicle technologies.

–

Begin a strategic alliance with other EU Member States that have similar
ambitions to develop the demand side of clean technology.

–

Determine which car components give (or can give) the Netherlands’ industry
and knowledge institutes a strong international position, and focus knowledge
development and support policies on these products.
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–

Demand progressive standards when setting European guidelines. This means
that the sustainability criteria for biomass will become stricter over time,
whereby the better-performing biomass will be used, particularly for CO2
reduction.

–

Create an attractive business climate for manufacturers of sustainable fuels and
vehicle technologies, including ITS.

E

Interventions for Chain Efficiency
Vision
–

When designing or modifying industrial estates or making other decisions
concerning urban planning, proactive use should be made of possibilities for
co-siting and using residual heat.

–

Encourage optimum energy management on industrial estates and in production
chains whereby urban planners should look beyond the borders of the company
location.

–

Expand the possibilities for companies to process residual and waste materials.
This has implications for (the use of ) EU regulations. This is important for cositing, and specifically for the paper industry.

–

Strengthen the communication with the various social parties concerning the
future prospects for process intensification, because this is a very promising
conceptual idea that will influence many technologies (such as separation
technology).

–

Create support, resources and communication activities for precision farming.

Learning and experimenting
–

Facilitate programme management for transition projects ( such as the clearing
house for the sustainable paper chain), to maintain collaboration and cohesion
of transition path projects.

–

Create an agreement between the government and the business community,
where collective agreements are made to invest in implementing precision
farming. This primarily refers to the concept of 2nd-generation precision
farming.

–

Facilitate system changes within the industry via programme support (such as
via the MJA-3). An example, in the paper industry, is the collaboration between
paper machine builders, chemicals and agriculture.

–

Encourage knowledge dissemination on process intensification during the precompetitive phase, to create a more open innovation environment.

–

Ensure that knowledge of the use of low-temperature residual heat and co-siting
are more accessible.

Creating a market
–

Encourage the use of process intensification when elaborating technological
developments, such as in the sustainable paper chain, biorefining and white
biotechnology.

–

Study the opportunities (possibly in an EU context) of developing a new measure
to cover the corporate risks (possibly via a guarantee facility or reintroducing
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technical credit) and encourage the replacement of depreciated, cheaply run
technology with new innovative technology.
–

Encourage the use of the clearing house concept, to reduce the demand for
transport.

–

Create a level playing field for supporting energy options. Internalisation of
social and environmental effects may be an option for cogeneration, or
(European) recognition of emission rights, based on a benchmark.

–

Encourage operations companies that focus on co-siting or use of residual heat
as their core-business: create tenacity in developing projects, similar to ‘problem
owners’.

International
–

Ensure (for example, under the framework of the sustainable paper chain) that
there are no bottlenecks to application of the EU regulations for more
sustainable reuse of residual or waste products as fuel or as raw material.

–

Promote co-siting and other chain technology experience from examples in other
countries.

–

Set an example that the rest of Europe can follow when introducing process
intensification.

F

Interventions for Built Environment
1: Process innovation
For process innovation the bottlenecks are as follows:
a) Entrepreneurial activities: there are currently too few incentives for integral
collaboration on making the sustainable environment more sustainable. The key
to innovation lies in good close cooperation throughout the entire building and
installation chain – and there is currently little evidence of this. Trend-setters in
various sub-areas need to be motivated to form coalitions in which they can
learn about the entire projects and about collaboration. In addition to incentives,
there is also a need for parties who are prepared to direct this process.
b) Entrepreneurial activities: the construction and installation process is
primarily guided by costs, not revenues, whereby the most optimum solution (for
the client, the environment, long-term option) is often not chosen. There needs to
be some steering according to values, and a broader system needs to be
developed that is more widely accepted.
c) Knowledge development: education in the construction and installation sector is
insufficient. As technology becomes more advanced, and becomes integrated into
advanced concepts, this will become an even greater obstacle.
d) Knowledge dissemination: the knowledge available is currently not sufficiently
accessible. A lot of domestic knowledge has been built up in the past, and a lot of
knowledge could be imported from other countries. A good instrument for
disseminating knowledge is therefore recommended.
e) Giving direction: there is no clear and integral conversion from climate and
energy objectives, from EU and national levels down to local level. This
conversion is necessary to ensure that the right decisions are taken at local level.
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f) Giving direction: policies must be consistent. This has been lacking over the past
few years.
g) Giving direction: more direction is required in the construction sector – both to
ensure correct implementation of concepts within the building, and also to
achieve an effective coupling of energy transition in the built environment with
that of other transition paths.
h) Giving direction: the gap between trend-setters and the rest of the pack in the
built environment is currently too wide, as the generic regulations after
innovation take too long.
2: Technological Innovation
With respect to technological innovation, the bottlenecks are described as follows:
a) Knowledge development: there is a need to encourage co-development by
industry and knowledge institutes. This is not happening sufficiently at this
point in time.
b) Knowledge development: technologies need to be seen in an integral light, and
any gaps in this knowledge need to be inventoried.
c) Knowledge direction: there is no industrial policy concerning energy
management, despite the fact that there are many good industrial opportunities
available.
d) International: there is currently insufficient harmonisation with the European
Technology Platforms.
e) Knowledge development: the EOS focal points no longer match the bottlenecks in
the built environment. EOS does not encompass the integral character of
demands from the built environment.
f) Knowledge development: a good research infrastructure needs to be set up, with
a good link between fundamental and applied research, where the main starting
point should (initially) concern ‘integrality’.
g) Lobby: the main lobby is in the built environment, which is very effectively
organised, while the lobbying by the trend-setters is weak and fragmented. This
forms a practical hindrance for innovation and particularly for the coupling
between the trend-setters and the rest of the pack, and for translating innovative
experiences into regular policy.
3: Synthesis for implementing process and technology
With respect to the synthesis between process and technique, the following
bottlenecks have been defined:
a) Entrepreneurial activities: a facility is required for demonstrating new integral
housing concepts.
b) There is currently no good monitoring system in place.
c) Knowledge development: technology roadmaps are required, with an integral
approach as their starting point.
d) Knowledge development and dissemination: the link between construction and
installation practice, and fundamental and applied research, is not good.
e) Creating a market: there is an enormous gap between trend-setters and the rest
of the pack.
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f) Creating a market: there is no facility in place for launching integral concepts in
the marketplace, at least not on a large scale. In turn, there is no real
collaboration, and many innovations remain in niche markets.
g) Creating a market: the vital collaboration/synthesis between the construction
world and the energy world is lacking at this point in time.
h) Giving direction: this current set of measures used does not allow adequate
focus and there is also insufficient flexibility.
i) Lobby: a coalition of trend-setters is required at a high level, in order to organise
a good pro-lobbying group.

G

Interventions for the Greenhouse As Energy Source
Vision
–

Develop a vision for sustainable electricity, which also includes the link with
other themes and the Greenhouse as Energy Source (KAE) paths.

–

Develop a directional vision for the role of biofuels in the horticultural sector,
which also includes the link with other themes and the KAE paths.

–

Implement a proactive, facilitating and consistent policy for issuing permits
(heat/cold storage, thermal heat, biofuels etc.).

Learning and experimenting
–

Organise an acceleration programme to implement the semi-closed greenhouse;
a knowledge and supervisory programme where the knowledge concerning relearning to cultivate in a closed greenhouse is accelerated and accessible, so that
the early market introduction of 2nd-generation semi-closed greenhouses (25-30%
energy savings) can continue.

–

Develop a 3rd-generation semi-closed greenhouse with 60% energy savings;
develop new system concepts for semi-closed greenhouses (including new heat
storage methods), whereby elements are also integrated from other paths in this
group.

–

Develop new, combined heat and power producing concepts for the horticultural
industry, focusing on high electrical efficiency and low environmental impact
(such as fuel cells).

–

Study electricity-generating greenhouse concepts, followed by practical tests
and demonstration projects.

–

Develop future images of climate-neutral system concepts, integrating elements
and concepts from various KAE paths to arrive at climate-neutral cultivation
(such as combi-lighting and semi-closed cultivation). Background: the gas-fired
cogeneration plants will be fully depreciated in 10 years’ time and there will be
room to invest in new concepts.

–

Develop basic knowledge on LEDS (light-emitting diodes), monitor practical
tests, followed by demonstration and early market introduction from 2009-2010.

–

Study applications for biofuels and demonstrations of flue-gas cleaning, CO2
capture and storage, and decentralised concepts for incineration, gasification
and fermentation.
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–

In addition to practical research and demonstration projects, also use energyefficient cultivation strategies for innovative knowledge dissemination to
intermediaries, suppliers and horticulturists, so that the knowledge developed
can be put into practice. Focus on the plant, not the technique.

–

Experiment in energy clusters/webs (together with customers and suppliers of
heat/power/biogas/CO2 ).

–

Other latest developments (such as a smart greenhouse covering).

Creating a market
–

Organise facilitating and proactive local-authority policies to encourage the
application of sustainable energy and the formation of energy clusters/webs
(such as via urban planning).

–

Develop a guarantee facility for drilling failures during thermal heat projects.

–

Develop/facilitate forms of collaboration and market contracts between
suppliers of bio-residues and horticulturists;

–

Develop a safety-net scheme to cover the financial gap (project-related losses) in
sustainable heat projects.

International
–

Encourage specifications to be set by the horticultural sector and international
suppliers, for the development of more suitable techniques.
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APPENDIX 4 RESULTS OF INNOVATION SYSTEM
ANALYSES: AN OVERVIEW OF THE VARIOUS
OBSTACLES
New Gas Platform

Entrepreneurial activities

Knowledge development

Decentralised energy generation/HRe
(Also falls under the Sustainable
Electricity Platform and Built
Environment Platform)

Knowledge dissemination
Update required for personnel: practical
knowledge on new infrastructure and the
consequences thereof

Driving on Natural Gas, Biogas

See also Transport (Sustainable Mobility)

Hydrogen

See also Transport (Sustainable Mobility)

Clean fossils/CO2 storage

See also Sustainable Electricity Supply

Green gas, SNG (also falls under the
Green Raw Materials Platform)

Only one plant is currently running.
Construction of a large-scale plant has
been suspended

Moderate coupling to practical
knowledge

Green gas fermentation

Only a handful of companies re
producing green gas due to its economic
feasibility

Practical research is particularly
disappointing

There are few collaborative relationships,
for example that are important to
knowledge exchange

Green Raw Materials Platform

Entrepreneurial activities

Knowledge development

Knowledge dissemination

Aquatic biomass

Realising biomass import chain

Green Chemicals

Biorefining

Despite high-level research by WUR
there are still no good applications
showing whether CO2 can be saved

Biofuels

Question of which blending percentage
is best for biodiesel

Green gas, SNG (also falls under New
Gas Platform)

See also New Gas Platform
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Giving direction

Creating a market

Sources

Lobby activities

Companies are not clear on which
outcomes from ongoing practical tests
with HRe boilers can be financed via
government long-term funding

HRe boiler not available until 2009,
thereafter a subsidy is required for
accelerated commercialisation

Financial risk is great, because payback
period still too long

Resistance from the installation sector

With the exception of green gas
transition, there is currently too little
direction given and few expectations
generated

Lacking entirely

Particularly lacking financial resources
for demonstration projects

The government is lacking in
commitment, e.g. because cofermentation is not included in the SDE
scheme

Unknown, and insufficient
Insufficient, and insufficient certainty
encouragement. Financial feasibility is
(due to lack of SDE)
currently the bottleneck. Market
demand is starting from aspects such as
mobility (green-gas buses)

Giving direction

Creating a market

Sources

Aquatic biomass is still in the
orientation phase: still no clear
direction

Still no sales market in sight

Resources from EOS and the business
community are difficult to access (partly
due to limited definitions)

It is still unclear how NL and the EU
will handle the sustainability criteria

1) A certification system coupled to
sustainability criteria is required for
market implementation of biomass
2) There is only a limited niche market

Lack of funds for pilot projects for
sustainable production of biomass in
other countries, and for setting up a
certification system

There is still a very limited demand for
green chemicals

1) Financial: funds for R&D are fairly
available, but not for (large-scale)
implementation
2) Personnel: lack of well-trained
personnel, both in companies and
research institutes such as ECN, TNO
and universities

There is no clear vision of biorefining
(research)

Despite guidelines by the Cramer
Commission there is still uncertainty
and discussion of sustainability of
biofuels. Cost-efficiency aspects are
also still under discussion

1) Subsidies are too fragmented and not
always applicable (narrow definition)
2) Limited number of well-trained
personnel
Current innovative companies wishing
to be more sustainable than legislation
requires, are not encourage or protected
against foreign competition

There are no funds to encourage ‘extra’
innovative/sustainable biofuels

Lobby activities
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Platform for Sustainable Electricity
Supply

Entrepreneurial activities

Knowledge development

Offshore and onshore wind energy

Knowledge dissemination
With respect to offshore, the technology
is still not applied sufficiently. The very
limited knowledge exchange on
implementation (e.g. fitting into the
landscape) for onshore wind farm forms
an obstacle

Solar PV

Still too little knowledge of integral
building-integrated solutions

1) Parties that should work together on
building-integrated solutions are not
doing so
2) There is still too little knowledge of
applying solar PV due to inadequate
feedback and monitoring, and minimum
practical knowledge exchange

Knowledge development

Knowledge dissemination

Bioelectricity

Clean fossils/CO2 storage (also falls
under New Gas Platform)

Very few technology developers offering
products on international niche markets

Central/decentralised infrastructure

Few entrepreneurs active outside
network managers; few experiments at
central level

Decentralised energy generation / HRe

See also New Gas

Transport (Sustainable Mobility)
Platform

Entrepreneurial activities

General

Many initiatives never get off the ground due a prisoner’s dilemma when making investment decisions for a standard
infrastructure. This is an important task for the government that is rarely recognised. For commercial parties, a standard is
only interesting when only one neutral party has power over the standard. The government must bring parties together,
ensure that a protocol and a specification are defined, then limit its activities to management once this has been published.

Hybrids

No Dutch car manufacturer, so Dutch
companies only play a role as supplier
More opportunities for lorries and
public transport

Driving on hydrogen

Needs development; on-board storage,
fuel cell (focus on costs, quality is not
the problem)

Biofuels

See also Green Raw Materials Platform

Intelligent Transport Systems (ITS)/
mass-individualisation of car mobility

Government plays a role in resolving
prisoner’s dilemma that prevents
entrepreneurial activities

Driving on Natural Gas, Biogas
(See also New Gas Platform)

Lack of applicable user and potential
data to support investment decisions.
Further, limited knowledge development
on hybrid public transport buses and
lorries

Limited knowledge dissemination,
particularly for buses and lorries
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Giving direction

Creating a market

Sources

Lobby activitiesn

Government objectives are not always
translated through to local authorities,
so sustainable energy vision and urban
planning sometimes contradict each
other

There are a number of restrictive
conditions: e.g. connecting offshore to
the national grid, harmonising the
supply and demand, and pricing levels

1) Uncertainty about long-term financial
support
2) The government looks no further than
its current term. Companies miss
commitment to offshore wind because
there are no specific goals
3) Too few well-trained personnel

1) The EU has a positive lobby but
citizens are generally critical
2) Project developers are divided
regarding the future, whereby they do
not unite into one lobby towards the
population and the NL government
Old ideas, even in government bodies
(e.g. on price) hinder positive perception

The lack of a clear vision of large-scale
decentralised generation, and thus
relevant regulations, leads to crucial
stakeholders waiting to see what
happens

The return supply to the national grid is
still not well regulated

There was a mismatch in expectations
of subsidy schemes (see number of
applicants). New schemes should
therefore ensure ‘customised
implementation’

The conventional sector has a much
stronger lobby than solar PV

1) SDE supervises on output and thus
not always on best exergetic solutions.
No clear government and market vision.
2) Clean and Efficient is not yet seen as
sufficiently active

1) SDE and MEP create no new markets
2) SDE only encourages electricity, not
heat
3) No measures for co-incineration

Sufficient risk capital in companies, but
inadequate contribution to running
costs by the government

The pro lobby is still cautious. There are
no large proactive stakeholders.
Discussions on sustainability aspects
within the government result in caution

Still unclear who will own the CO2,
stored, whereby a management-cost
discussion can take place

Financial feasibility!
EU emissions trading system leads
price setting for captured CO2

1) Unclear how large demo projects will
be funded after 2012 (revenues
emissions auction not used for energy
technology)
2) Risk of low CO2 price

In some parts of society there is a basic
resistance to CCS, because, as a
mitigation measure, it can hinder (real?)
measures

1) Lack of cohesion in long-term heat
policy
2) It is unclear how network managers’
new task fits into current legislation

There are still no (interface) standards
for coupling decentralised generation to
the national grid

Network managers have few resources
for proactive investment, due to
efficiency criteria, tariff freedoms and
political dependency

Giving direction

Creating a market

Sources

Clean and Efficient gives sufficient
direction for hybrid cars, though this is
still inadequate for buses and lorries

Hybrid vehicles (lorries,
buses, delivery vans, plug-in
hybrids) still need to be
encouraged, particularly
keeping cost aspects in mind

Too few resources for further
development of hybrid buses
and lorries;. No measures
available for purchase of
buses and lorries similar to
BPM discount for cars

No national policy

No encouragement/iniatives
(as per A’dam canals) to
improve hydrogen market

Funds for large demo
projects and implementations

Lobby activities

Large-scale plug-in gives
direct problems for national
grid. Network managers are
not yet ready to resolve this

No standard with in ITS technology

Until now the government has given no
clear direction. This is now expected

Lock-out of existing
infrastructure is a hindrance,
and forms an extra obstacles
for those driving fewer
kilometres

Other

Pro-lobby to central
government needs to be
stronger, particularly to
combat the contra-lobby
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Chain Efficiency Platform

Entrepreneurial activities

Knowledge development

Knowledge dissemination

Precision farming

Process intensification (PI)

‘Everyone rushes to be second’: nobody
wants to take risks as trend-setter

Transport reduction via clearing house:
uncoupling physical and financial
transactions

Application knowledge is diverse, but not
disseminated widely. This is due to
competitive sensitivity of new
applications

There is no central place where
knowledge is developed. No research at
universities

Sustainable paper chain

Paper companies are not yet allowed to
process their own waste, which make
recycling more difficult

Industrial cogeneration (combined heat
and power)

This is usually not a core-business for
companies using this technology.
Uncertainty over pay-out can be an
obstructing factor when investing in
industrial cogeneration. Industry
operates differently to horticulture.

Co-siting

There are no companies with co-siting
as core-business

Use of (residual) heat

1) Industrial stakeholders are hesitant
(see co-siting)
2) There is no incentive to uncouple lowtemperature residual heat for the built
environment

One concern is the limited knowledge
development on sustainable paper
chains

Knowledge as to which conditions are
important is very limited

There is still too little accessible
knowledge of effective uncoupling of
low-temperature heat while
maintaining operational freedom for
industry
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Giving direction

Creating a market

Sources

Lobby activities

Lack of integral approach; see also under
Lobby activities

1) People will only invest if the
government participates (e.g. 50-50)
2) For 2nd-generation, four parts must be
implemented integrally, of which
fertilisation is the most important. This
costs money, but the total picture, when
implemented integrally, will save money

Further financial contribution from the
government, particularly to encourage
the demand

1) Need for solidarity and integration of
knowledge not yet felt by all parties.
2) Representative
3) Organisations hinder
4) Innovation

A broad integral vision/approach to PI is
still lacking

The market is diverse and complex.
All process parts are currently being
intensified, but not completed
processes. (Old materials are often not
completely removed because they still
have value)

1) Financial support is not entirely
visible and accessible
2) PI is often cheaper than conventional
technologies, whereby standard funds
to cover the financial gap are not
applicable. (PI problems are the risks,
not the costs)

PI is not really visible for society and
parliament.
Social support for PI is limited

The greatest hindrance is legal
Market creation is an organisation
uncertainty, including that of competitive problem, where companies need to trust
trading law!
each other more in ‘setting up’ a
collective logistics system

There are only a limited number of
resources, particularly personnel

There is some resistance from sales
departments of large chemical concerns.
Collaboration indicates that products
are fairly equal, which is bad for
‘branding’

NL legislation, derived from EU
directives, is often more strict than other
EU countries (although other EU
countries also base their national
policies on these same EU directives)

Resources are excessively coupled to
individual techniques, rather than just
looking at the change process

Cohesive long-term policy is required for
heat and power

1) Many cogeneration plants need to be
replaced. Market circumstances largely
determine whether cogeneration to be
selected
2) There are currently no market
advantages from CO2 reduction

Industry want low power costs, but this
increases the price of heat from
cogeneration: dualism

Governments take no account when
making urban development plans for
demanding co-siting to be made feasible
or attractive

Companies only follow if there are more
advantages than disadvantages, such as
building delays, and dependency on
complex management

There is no private party with an
interest, thus no lobby

Due to involvement by lots of local
stakeholders, there is no clear single
vision for (residual) industrial heat:
conflicting interests

To few resources because pay out takes
so long and development often depends
on (changing) construction and urban
plans. Too little clarity on who should
pay for what

There is no private party with an
interest, thus no lobby
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Built Environment Platform

Entrepreneurial activities

Knowledge development

Knowledge dissemination

Process

1) There are currently too few incentives
for integral collaboration on making the
built environment more sustainable.
The key to innovation lies in good
collaboration throughout the entire
building and installation sector, and
this currently lacking
2) The building and installation process
is mainly steered by costs, not revenues,
so the best solutions (in terms of client,
environment, long-term) are often not
selected

Education in the building and
installation sector is inadequate. As
technologies become more advances,and
part of an advanced concept, so this will
become a greater obstacle

Available knowledge is currently not
accessible. Within NL lots of knowledge
has been built up in the past, and other
countries also have considerable
knowledge that can be imported

Technology

1) There is a need to encourage co-development by industry and knowledge
institutes; this is currently inadequate
2) A cohesive integral image of technologies needs to be sketched, plus possible
overview of knowledge gaps
3) The EOS focal points no longer exclude bottlenecks in the built environment.
EOS is inadequate in providing an integral character for questions in the built
environment
4) There is no good research infrastructure for connecting fundamental and applied
research, with ‘integrality’ as starting point

Synthesis process and technology

A facility to demonstrate new integral
housing concepts is currently lacking

The link between building and
1) There is currently no monitoring
taking place
installation practice and fundamental
2) Technology roadmaps are required,
and applied research is not good
with the integral approach as starting
point

Greenhouse As Energy Source
Platform

Entrepreneurial activities

Knowledge development

Solar energy, semi-closed greenhouses

Little spread of projects outside tomato
and phalaenopsis crops

1) There is a knowledge gap on how new
systems can best be used:
horticulturists need to learn to cultivate
again!
2) There is too little synergy between
the transition paths to enable a
‘3rd-generation greenhouse’

Thermal heat

Drilling for thermal heat is not
attractive because companies earn more
money in the oil and gas markets

Biofuels

Knowledge dissemination

Little research into upgrading biogas
into natural gas quality

Cultivation strategy for low-energy
crops

Knowledge dissemination is closed due
to perception (and removal) of risk by
advisors and horticulturists

Light

1) The current knowledge development
does not focus enough on the plants
2) This type of research lags behind
compared to implementation of the
technique. There is also a risk of
‘negative-advertising’

(More) sustainable electricity

There are still no entrepreneurs
experimenting with PV, for example

There is too little knowledge
development for the specific situation in
the horticultural sector

(More) sustainable CO2

Establishing new CO2 infrastructure is
very expensive

Better flue-gas cleaning and capture
technology is required in order to
ensure better use of CO2 in greenhouses

Knowledge dissemination is closed due
to commercial interests
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Giving direction

Creating a market

Sources

Lobby activities

1) There is a lack of clear and integral
climate and energy objectives being
translated from EU level down to local
level. This is necessary to ensure that
local authorities take the right decisions
2) Policy must be consistent – this has
been lacking over the past few years
3) The gap between trend-setters and the
rest of the pack in the building world is
currently too great because generic
legislation after innovation takes too long
1) There is no industry policy concerning
energy management, while there are good
industrial opportunities available
2) There is currently inadequate
harmonisation with the European
Technology Platforms

Willingness to invest by home owners is low, due to split
incentives

At the moment the measures taken do not
allow sufficient focus and there is not
enough flexibility

1. There is an enormous gap between trend-setters and the
rest of the pack
2. There is no facility to place integral concepts in the
marketplace on a large scale, thus producing no real
collaboration and many innovations remaining in niche
markets
3. There is currently no (much-needed) collaboration between
the building world and the energy world

Giving direction

Creating a market

Sources

The contra lobby is very active in the
built environment, while the pro lobby is
very weak and fragmented

Lobby activities

The small chance of drilling
failure currently forms a
huge risk for investors

Uncertainty about supplying power back
to the national grid and the tariffs that
apply

For new construction
thermal heat is not
interesting due to the time
needed to obtain permits.
Will be partly replaced by
research permit
Potential resistance by local
residents and authorities to
the establishment of
horticulture and/or manure
fermenting equipment

Education does not
sufficiently encompass new
developments

There is no clarity over the role of
biomass and the routes to be taken
towards a sustainable electricity
consumption in the horticultural sector

Horticulturists and informers
are not always aware or
convinced of Energy Transition

It is quite likely that (in 10
years’ time) the current
cogeneration systems will
hinder the new generation
1) Sustainable CO2 depends
on good harmonisation with
EU-ETS
2) Reservoir of usable
existing CO2 pipes becoming
depleted

Other
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Appendix 5 Details concerning UKR and
EOS-DEMO subsidies
The following overview provides a number of details concerning the subsidies
issued for UKR and EOS-DEMO for the period 2004-2007. The following tables
shows the subsidy amounts per platform. The EOS is already fairly well harmonised
with the existing transition paths. The UKR scheme is completely coupled.
The tables also show the total investment amounts for the approved applications,
and an estimate is given of the CO2 reduction allocated to these projects. A
theoretical repetitive potential is also calculated for EOS-DEMO projects, although
it is difficult to determine whether or not this will actually be realised. This
depends on aspects such as the opportunity for success, market developments and
knowledge dissemination, as well as the investment climate for the techniques
demonstrated.
These are total amounts and effects per platform. The details for each individual
project may vary widely. The projects have been evaluated by independent
assessment committees according to a broad set of criteria.
Unique opportunities scheme (UKR)
Platform

Projects approved

Investment amount
x 1 million euro

Subsidy amount x
1 million euro

CO2 reduction in
kton/year

New Gas

22

316.7

45.7

1,649

Sustainable Electricity Supply

2

9.1

2.0

2

Transport (Sustainable Mobility)

10

150.1

10.8

1,053

Green Raw Materials

5

100.4

12.5

39

Greenhouse As Energy Source

1

111.0

4.0

90

Chain Efficiency

7

260.2

42.1

377

Built Environment

1

10.1

1.2

1

Total

48

957.8

118.3

3,211

The UKR subsidy scheme encourages projects in which Dutch market (and nonmarket) parties collaborate on achieving a transition to a sustainable energy supply
system. The emphasis under the UKR lies in accelerated market introduction of
techniques, and experiments that contribute to energy transition. The experiments
wishing to become eligible for support need to follow a recognised transition path.
These transition paths are clustered into five main routes: green and efficient gas,
chain efficiency, green raw materials, alternative engine fuels, and sustainable
electricity.
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Demonstration projects (EOS-DEMO)
Platform

Projects
approved

Investment
amount x
1 million euro

Subsidy amount
x 1 million euro

CO2reduction in
kton/year

Theoretical
repetitive
potential49 kton/
year

New Gas

49

125.5

18.3

74

9,234

Sustainable Electricity Supply

9

26.5

4.0

2

855

Transport (Sustainable Mobility)

4

9.3

1.1

4

618

Green Raw Materials

4

6.3

1.5

4

289

Greenhouse As Energy Source

14

61.6

7.6

142

8,485

Chain Efficiency

16

50.1

9.4

46

2,793

Built Environment

-

-

-

-

-

Total

96

279.3

41.9

273

22,274

51

The EOS consists of a very cohesive policy, aimed at developing and introducing
new technology that contributes to a more sustainable energy supply. There are
around 20 research areas selected: these are themes where the Netherlands is
proficient (or should be proficient) if it wishes to work towards a more stable,
sustainable energy supply. In order to make the selected focal points more
manageable, they are clustered into five subject groups: energy efficiency in the
industrial and agricultural sectors, biomass, new gas/clean fossils, built
environment, and power generation and networks. These clusters fit in with the
energy transition policy. The subsidy schemes to support the energy research
strategy cover both the research and market introduction phases.
The EOS Demonstration (EOS-DEMO) subsidy scheme encourages demonstrations to
be implemented with new technologies and/or applications thereof. The
demonstration takes place at the end of the research chain, and after successful
implementation, is followed by market introduction. This subsidy is thus for the
‘first’ application of new energy technologies in the sectors in which they will
eventually be applied.

51

Very indicative estimate
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Appendix 6 Advice from the Regional
Energy Transition Group, the Energy
Advisory Committee, and the Advisory
Committee for EOS-Demo/UKR
Dear Mr Frequin,
We recently received a concept of the Innovation Agenda from you, which forms part
of the policy concerning the future of the Netherlands’ energy management system,
as part of pillars 2 and 3 of the Coalition Agreement. In collective consultation with
the chairs of the ROET, the EAC (Energy Advisory Committee) and the EOS-DEMO/
UKR advisory committee, this concept version was discussed at our meeting of 22
April. Our findings are listed below.
Setup
We note that the Innovation Agenda is set out according to the transition themes,
thus maintaining the setup used in the EOS and Energy Transition policy over the
past few years. We support these efforts at continuity. However, we also feel that
this consistency demands that innovation must continue to take place along the
‘transition paths’ already chosen, or those chosen in the future. Successful
application of new developments requires embedding into the integral approach, as
attempted along the paths of the transition platforms. Research themes should also
be well harmonised with the existing transition paths, but should be allowed the
space to exist for strongly innovative research as a basis for continual innovation,
both within the existing paths and for future new transition paths.
We also feel that the Agenda rightfully selects a strategy that offers maximum room
for further detailing of these themes, while not immediately attempting to define or
determine further details. The approach taken, to allocate part of this strategy to
the themes, and reserve part for later priorities or other instruments/measures, is
something that we fully support.
Funding
It is with some concern that we note that the total financial room to manoeuvre for
realising the ambitions of all themes remains limited, considering the extensive
and ambitious objectives set by the government policy.
This means, in our opinion, that the ‘large programmes’ (such as CCS, chemicals,
bio-based materials, offshore wind farms and coal gasification) will remain outside
the scope of the Innovation Agenda, but also that programmes aimed at advanced
energy savings, such as combined heat and power, will need to find other forms of
financing.
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The Innovation Agenda will therefore also need to become the determinant for the
innovative methods of financing large projects. We also explicitly call on the
possibilities for international collaboration, in order to also ensure harmonisation
with European innovation programmes.
The starting point must be that the market is motivated and encouraged to focus
more on investing in sustainable options, whereby the available government
budgets are multiplied. This could be further detailed in the Agenda.
Projects
The Innovation Agenda shows that the core of innovation will consist of privately
initiated projects, primarily aimed at actual realisation of the desired innovations.
In addition, we also find that continuing attention towards a focused strengthening
of the Netherlands’ knowledge infrastructure is of great importance.
It is also important that a good selection be made of the products eligible for
support. Plenty of experience has been gained over the past few years with projects
under the framework of the EOS scheme (LT and Demo) and the UKR scheme. We
recommend that this experience be used in evaluating projects eligible for subsidy
under the Innovation Agenda, thus keeping the evaluation process together. This
also allows a total overview of the complete portfolio, thus forming the basis for
steering along central points, and less successful developments will be terminated.
The aforementioned committees have also built up considerable experience over the
past few years with respect to portfolio management, and will be delighted to help
implement the Innovation Agenda. Continuing to make use of the awareness of the
EOS/Demo and UKR schemes among potential applicants is also very important.
We would like to draw your attention to the way in which the costs for obtaining a
subsidy are limited under the Innovation Agenda. Experience with current schemes
shows that these are often oversubscribed, and applicants need to provide
considerable information up front, which leads to high costs for receiving
government support. This does not motivate the application of good proposals. We
would like to add our input to the way in which evaluation and selection can be
simplified, and the lessons that can be learned from submitting project proposals,
and feeding this information back to the applicants.
Innovation is not a Dutch invention. When implementing the Innovation Agenda, we
call for explicit lessons to be learned from experience gained in other (European)
countries. This includes not just technological experience, but also experience in
organising those factors that improve the success of the innovation paths, such as
using legislation (including the role of the ‘other governments’), continuity in policy
and implementation measures, risk management, and all other factors that can
influence the government and civil society organisations to strengthen innovation
and entrepreneurial enthusiasm.
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Good innovation projects are derived from the demand for new solutions. This
means that demand is essential for an effective response to the Innovation Agenda.
This is also pointed out in the Innovation Agenda. However, it is important that this
demand-oriented innovation makes use and gives direction to the development of
knowledge in the Netherlands. A good harmonisation of R&D programmes with the
Innovation Agenda is therefore essential. If the desired innovation direction
requires the development of new knowledge, we assume that this will also be
possible within the framework of implementing the Innovation Agenda. We would
like to call for a clear relationship with the report by the ‘De Wit Commission’,
which was recently submitted to the Ministers of OC&W (Education, Culture and
Science) and Economic Affairs. Demand-orientation and commitment by the
business community to the knowledge infrastructure is absolutely essential.
Governance
Further implementation of the Innovation Agenda will need to be developed via
various sub-terrain programmes together with associated activities and
collaborative parties. We expect the development of programmes to take place in a
constructive interaction with the aforementioned committees, platforms and other
expert groups, and look forward to being invited to participate. As previously
mentioned, we recommend that assessment and allocation of subsidies for the entire
Agenda be kept together, in order to make optimum use of the knowledge and
experience gained over the past few years. It is also important that the
responsibility for the actual involvement for the development and implementation of
the programmes, and the assessment of projects, should be clearly separated.
Conclusions
The chairs of the EOET, EAC and ESO-DEMO/UKR advisory committees support the
approach taken in developing this Energy Innovation Agenda. They note that the
budget available is not sufficient to realise the ambitions and that considerable
‘leverage’ will be required in the market to find other available financial resources,
including via EU programmes. They also recommend that, alongside the desired
support of privately initiated projects in applying innovations, a boost should also
be given to generating new knowledge to make long-term transitions possible.
The aforementioned chairpersons therefore recommend that, in further
specifications of the Agenda, attention be paid to using previous experience in
assessing subsidy projects, and thus harmonising with the Netherlands’ knowledge
position aimed at reducing application costs and effective portfolio management.
They expect to be actively involved in the further specification of the Agenda.
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We hope the aforementioned information is to your satisfaction.
Kind regards,

ROET
Mr Theo H. Walthie

EOS Demo/UKR adviescommissie
Mr Maarten C. van Veen

Energie Advies Commissie
Mr Emmo Meijer
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Energy Transition - Creative Energy
The business community, governments,
knowledge institutes and civil society
organisations are working together to ensure
that energy supplies in 2050 are sustainable.
Energy will be clean, affordable for everybody,
and in continuous supply. Energy Transition
demands and supplies Creative Energy
Contact
EnergieTransitie
Postbus 8242
3503 RE Utrecht
t +31 30 214 7957
e EnergieTransitie@senternovem.nl

www.creatieve-energie.nl
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